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THE BEGINNING OF EXCAVATION on the direct line 
of the New York Underground Rapid Transit Railway was 
celebrated on May 14, when Corporation Counsel Whalen 
removed the first shovelful of earth at Broadway and 
156th St., and speeches were delivered by Mr. Wm. Bar- 
clay Parsons, M. Am.’ Soc. C. E., Chief Engineer Rapid 
Transit Commission Contractor Mr. John B. McDonald, 
and others prominently connected with the work. The 
place at which work was begun is on sub-contract section 
No. 13, for which Mr. L. B. McCabe has the contract. The 
work was continued by a force of men on May 15. Appli- 
cants for the positions of Assistant Engineers on the staff 
of the Rapid Transit Commission have been numerous. 
At the civil service examination for these positions, held 
on May 14, 101 applicants competed, and it was announced 
that 100 other applicants, who could not then be accommo- 
dated, would be examined at a later date. There will be 
three grades of Assistant Engineers employed, carrying 
salaries of $1,200, $1,500 and $1,800, respectively. 


4- 


THE CONTROL OF THE LONG ISLAND RAILWAY 
system by the Pennsylvania R. R. Co., opens up large 
possibilities for increased traffic facilities, says “‘Brad- 
streets."" Among the changes discussed is the establish- 
ment of a large freight terminal at Greenville, N. J., 
from which cars would be transferred by floats to Bay 
Ridge, where the Long Island lines would distribute this 
freight to Brooklyn and Long Island. A tunnel route is 
also planned to connect these points. With the Hell 
Gate bridge built, a direct connection would also be se- 
cured with the New York Central and the Hartford and 
New Haven railway systems. The Long Island Railway 
controls important terminal facilities, and it is practically 
a belt-line reaching all parts of Brooklyn, with its mill- 
ion or more inhabitants. Better facilities for maving 
freight would encourage the development of many in- 
dustries, and this seems to be one of the purposes of the 
Peunsylvania Co 


a 


THS PROPOSED BRIDGE ACROSS SYDNEY HAR- 
bor, New South Wales, is reported upon by Mr. Geo. W. 
Bell, U. 8. Consul at Sydney, as follows: 

There Las been for several years considerable agitation 


regardiog the construetion of this bridge. Sydney is a 
piu of Sea: wealth; and within the m litan area, it 
cy “aimed, there are about 425, people, fully 
os whom reside in the North Sydney suburb. 


; ore convenient method of crossing the harbor 
“sco end the northern suburb is growing very 
by vehicle is comparatively ter 


in this than in an American city of the same size, and a 
rational doubt may be entertained as to an immediate 
construction of the work. In this country all such works 
are carried on by the government, and as there are 
political parties—‘‘ins and outs’’ to promise and oppose— 
rather long agitation may be looked tor before any admin- 
istration will assume the responsibility of taxing the 
people inhabiting this 310,000 square miles of territory 
for the benefit of so small a proportion of the population. 
However, the people are enterprising, and, unless there 
should be a serious and protracted check to the prosperity 
of the colony or the growth of the city, an earnest effort 
tO accomplish this work may be looked for in no distant 
future. 
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THE DELAWARE VALLEY & KINGSTON R. R., re- 
cently approved by the New York Railroad Commission, 
will be delayed by an appeal from the decision of the 
Commission to the New York Supreme Court. The appeal 
has been filed by the New York, Ontario & Western R. R. 
Co., which opposed the proposed line before the Commis- 
sion. As explained in our issue of May 3, the consent and 
approval of the State Railroad Commission is a necessary 
preliminary to the construction of any railroad in the 
State of New York. The decision of the Railroad Commis- 
sion either in favor or against the project is subject to 
review by the higher courts of the State. In case the 
Delaware Valley & Kingston projectors should receive the 
approval of the Supreme Court, it is said the case will be 
carried to the Court of Appeals. 
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A TRAIN, VESTIBULED FROM END TO END, and 
with its sides extended to within a few inches of the 
track, to minimize the resistance from air pressure, was 
tested on May 8 on the tracks of the Baltimore & Ohio 
R. R. The train is the invention of Mr. F. U. Adams, 
who is said to be backed by plenty of capital. Besides its 
special vestibule and side construction, the train has its 
rear end pointed and the locomotive and tender made 
flush with the sides of the cars behind. Ventilation is 
secured by air ducts running between the covering and 
the upper and lower decks. The results of the test of the 
train were reported by Mr. Adams to the newspapers as 
follows: ‘‘The train was in charge of Engineer Mike 
Kirby, and engine 822, a smali 5U-ton locomotive, was 
sent out to pull the six cars. The best runs were 3% miles 
in 2% minutes; 10 miles in 8 minutes, and 18 miles in 16 
minutes. From Frederick Junction up the hill to Mount 
Airy the speed of 35 miles was maintained. On all down 
grades it was necessary to apply the air brakes. It was 
demonstrated that the .rain, with this small engine, can 
easily make 60 miles an hour on levels.’’ 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a rear end collision between two sections of a 
fast freight train in the Baltimore & Ohio R. R. tunnel 
at Philadelphia, Pa., on May 12. The accident was caused 
by the signalman falling asleep at his post, and it re- 
sulted in the death of the engine driver and fireman ot 
the second section and of five tramps, who are thought to 
have been stealing rides. The tunnel in which the colli- 
sion occurred runs under 25th St., from Callowhill St. to 
Fairmount Park, about 2,800 ft., and has an up-grade 
from the Callowhill St. entrance, or out of the city. The 
first section of the fast freight was stalled on this grade, 
and it was finally divided, the locomotive proceeding with 
26 cars over the grade, while 17 cars were left standing 
in the tunnel. It was the duty of the signalman to pro- 
tect the cars in the tunnel by the usual danger signal, 
but, being asleep, as he admits, he failed to do so, and 
the second section of the freight, running at high speed, 
to overcome the tunnel grade, crashed into the standing 
cars. The wreckage filled the tunnel, and, catching fire 
from the locomotive, burned fiercely for several hours, 
despite the exertions of the city fire department to extin- 
guish the flames. 
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AMERICAN LOCOMOTIVES to the value of $4,000,000 
have been exported in the nine months ending March 31, 
as compared with $1,000,000 in the corresponding period 
of 1894, and $2,800,000 in 1896. 


> 


CHINESE FOREIGN TRADE, says the U. S. Bureau of 
Statistics, developed rapidly in 1899, especially with the 
United States. The ‘‘Returns of Trade,”’ issued by the 
Imperial Maritime Customs Service of China, reports that 
the total trade of 1899 exceeded all previous records, 
and amounted to a total of 460,533,288 Haikwan taels, 
or $331,583,967, with the value of the Haikwan tael 
averaging $0.72 in 1899. This aggregate is more than 
double the figures of 1890 and 91,916,805 Haikwan taels 
in excess of that for 1898. The trade with the interior 
states was unusually brisk along the lines of the newly 
opened railways. The net value of the import trade was 
264,748,456 Haikwan taels, a net advance of 55,169,122 
taels over the previous year. In these imports American 
sheeting rose from 2,483,991 to 3,975,903 pieces. 
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JOBOS, PORTO RICO, some miles east of Ponce, may 
be converted into a new port by American capital. The 
surveys of the Coast and Geodetic Survey show it to be 
one of the best harbors on the coast, as it is thoroughly 
land-locked and hag few bars or other obstructions. A 


part of the scheme is to drive a 3-mile tunnel] through a 
mountain to divert the Rio Plata to the site of the pro- 
posed new town. It is said that about $2,000,000 was 
expended upon this tunnel during the Spanish regime. 
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CHANGES IN THE HARBOR LINE of New York are 
being considered by the Harbor Line Board. The Riparian 
Commission of New Jersey asks permission to extend the 
harbor lines on the Hudson River from Pleasant Valley to 
Bloomers. The most important change in its possibilities, 
however, is the request of the Pennsylvania R. R. Co. to 
modify the existing lines on the Jersey flats opposite 
Greenville, N. J. This is apparently in line with the r 
ported establishment of a terminal freight yard at that 
point to connect by car-floats with the newly acquired 
terminal at Bay Ridge. The Chamber of Commerce raised 
some objection to the proposed filling-in as likely to in 
terfere with present channels by changing the natural 
dredging effect of the tides. The railway company wants 
the line moved out 2,000 ft., and the plans call for a pic: 
2,000 ft. wide on the bulkhead line, with a total length of 
8,000 ft. When completed this pier would not reach 
within 3,200 ft. of the deep water channel. Col. H. M 
Robert, Engineer Corps, U. 8S. A., remarked that there 
was no need to worry about the channel. 


A NOTABLE MODEL OF A HYDRAULIC DREDGE, 
built by the firm of L. Smit & Son, of Kinkerdijk, Hol- 
land, will be exhibited at the Paris Exposition. In addi- 
tion to its being a finished specimen of the modeller’s art. 
this model is designed and constructed to illustrate the 
actual working of the pumps and all other dredging ap- 
paratus with which the full size dredge is equipped, ar- 
ranged as in the original vessel. The miniature dredge is 
on ascale of w-in. per {t.—equivalent to one twenty-fourth 
of the size of the original—and has been constructed of 
aluminum, piece by piece, as in the real vessel it repre- 
sents. It will be shown afloat, and at work in a large 
tank of water, dredging material from the bottom of the 
tank, and depositing through the hopper doors, or pump- 
ing it overboard into hopper barges alongside, or deliver- 
ing it through lines of piping ashore. The pumps with 
which the model is equipped are actuated by an electric 
motor carried on board, with the necessary cells, and the 
material dealt with will be ground rice or some equivalent 
substance to repreSent the sand and gravel dealt with in 
actual working. This model was built by the model-mak- 
ing works of Kelso & Co., of Glasgow, Scotland. 
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THE NAVAL APPROPRIATION BILL, as passed by 
the Senate on May 14, authorizes the Secretary of the 
Navy to procure armor of the best quality at $445 per ton; 
but if he be unable to obtain it at that price he is then 
authorized to pay $045 per ton for the armor for the bat- 
tleships ‘‘Maine,’’ ‘‘Ohio’’ and ‘Missouri,’ and proceed 
to erect an armor factory, to cost not to exceed $4,000,000, 
one-half of which amount is made immediately availabie. 
The sentiment in favor of the erection of a government 
armor plant was very strong, and the proposition to erect 
such a plant at once was defeated by a vote of 24 to 22 
About 30,000 tons of armor is now needed for vessels 
completed and provided for, an amount about as great 
as the entire amount of armor thus far purchased since 
the construction of modern armored vessels by the 
United States began. The gross receipts of the steel com- 
panies for this amount of armor at the above price of 
$445 per ton would be $13,350,000. It is altogether likely 
that they will accept this figure; for to take the contrary 
course would certainly result in the construction of a 
government plant and the loss of ail future business from 
the government. Five Holland submarine torpedo boats 
are also provided for in the bill as passed by the Senate, 
at @ maximum price of $170,000 each. 
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THE “GROSSER KURFURST,” the latest addition to 
the freight transatlantic steamships of the North German 
Lioyd Line, reached New York on her maiden trip May 
15. She has a length over all of 581 ft. 6 ins., 62 ft. 
beam and 39 ft. depth. Her total displacement is 22,00 
tons, and the registered tonnage is 12,000. The motive 
power is two quadruple-expansion engines of 8,000 I. 
HP. each, giving an average speed of 15 knots. The 
cylinder diameters are 27%, 41, 59 and 83% ins., and the 
stroke is 53% ins. The Scotch boilers which supply 
steam have 700 sq. ft. of grate surface and 26,000 sq. ft. 
of heating surface, and are fired with natural draft. 
Accommodation is provided for 250 first cabin and 150 

d cabin gers. 
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STATISTICS OF GAS ENGINES using blast furnace gas 
are given for a number of European countries by Mr. 
Emile Demenge as follows: Germany, 41 engines, aggre- 
gating 21,950 HP.; Luxemburg, 12 engines, aggregating 
6,760 HP.; Belgium, 8 engines, aggregating 3,700 -HP.; 
France, 8 engines, aggregating 3,250 HP., and England, 4 
engines, aggregating 2,060 HP. 
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THE BIG BLAST AND POWER DEVELOPMENT OF 
THE PIKE’S PEAK POWER CO. 
By W. M. 

On Dec. 18, 1899, at West Beaver Creek, Teller 
Co., Colo., occurred the second largest blast in the 
history of high explosives. During the summer 
of 1899, the Pike’s Peak Power Co., of Victor and 
Cripple Creek, Colo., bought large tracts of ranch 
and placer lands at and above the junction of 
Beaver Creeks, including a site for a large steel- 
faced granite-filled dam. 

This dam site, with its six miles of pipe line 
running to “Station A,” is easily accessible from 
the great gold camp in the Cripple Creek district. 
For the construction of this large dam 42,000 cu. 
yds. of rock was required, and close at hand 
“Vesuvius Butte” reared its apex some 300 ft. 
above the base line of the dam. The company 
decided to displace sufficient granite from the 
butte to build the dam, the top of which will have 
an assumed elevation of 9,075 ft. above the sea. 

About 75 ft. below the apex there could be seen 
from the firing station, on the day of the blast, 
some 3,000 ft. away, a dark line surrounding the 
butte, a contour line denoting the floor of the 
tunnel. At this elevation, on the southwest side 
of the butte, was driven a tunnel for a distance of 
135 ft., with such angles in ita course as to ren- 
der impossible the blowing out of the charge (see 
Fig. 1). The inner end of the tunnel was approx- 
imately in the center of the butte, and from this 
end cross-cuts were made for a distance of 35 ft. 
each way. Here in the cross-piece of the T was 
stored 32,000 Ibs. of black powder, with 144 lbs. 
of dynamite, distributed as follows: Sections “A” 
and “B” (see Fig. 2), having 12,000 and 15,000 
Ibs., respectively, packed solid with bulkheads, 
“b,” of sacks of powder. The remaining part ot 
the T was filled with a solid tamping of rock and 
earth, except against the west wall, where bags 
of powder, “BH,” in all containing 3,000 Ibs., were 
placed. Firing holes were provided, 36 in num- 
ber (“dad”), 5 ft. deep. containing 4 Ibs. of dyna- 
mite each, with three electric exploders, connected 
in series, making three circuits, so in case one line 
should be found open, one of the remaining cir- 
cuits could be switched on the main firing line. 
The main tunnel was tamped solid with earth and 
rock, with bulkheads of green timbers at each 
angle “c,” as in Fig. 2. 

The scene from the firing station, 3,000 ft. from 
the butte, was a grand one. The explosion took 
place at 2.30 p. m. The word was given by Mr. 


@ crater, 72 ft. in depth and 150 ft. in width, had 
been opened, and 110,000 cu. yds. had been broken, 
or 80% of the rock above the tunnel level. A 
view of the butte before the explosion, with the 


, Floor Line of Tunnel \ 
Vertical Section E-E. 


/ loor Line 


lvurime/ 


Vertical Section D-D. 


Q’ 50 wo 
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Plan 
Fig. 1.—Plan and Profiles of Tunnel for Blowing Up 
Vesuvius Butte. 
R. M. Jones, Engineer Pike’s Peak Power Co. 


site of the dam in the foreground, is shown by 
Fig. 3, while Figs. 4 and 5 show the effect of the 
blast. 

A double track railway is now being constructed 
from the dam to the crater, and also a tunnel 
through the rim of the crater, at a point near the 
dam. The terminus of the railway will thus be 
brought to the center of the crater, and the cars, 
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Water will be conveyed from the da; witht 
one mile of “Power Station A,” thro. 
steel-banded wood stave pipe, constryu 
ifornia redwood. About 20,000 ft. fro: ve 
is Skaguaay tunnel, which is 1,400 rf: = 
The pipe from the dam to the tunne! i _ 
gradient of 1 ft. in 2,000 ft. Just ab... sedng 
nel there are many inverted siphons, o: ‘ oo 
dips 195 ft. below the surface of thew. «, 
dam. The gradient through the tunne tt Pe 
1,400 ft., being lower in the end neare< ati 
This reversal of ordinary practice is ¢ nee 
pose of obtaining a discharge overflow ol 
of a 30-in. stand-pipe, located in, but = 4. 
end of the tunnel most remote from the The 
stand-pipe reaches an elevation 41 ft. ;, tha 
the overflow spillway of the dam and is: loye4 
to prevent water ram. The wood pi; tends 
through the tunnel and down a grad: 54 
until 200 ft. static pressure is reache/ ithin 
about 200 ft. of the tunnel, water is co; d to 
the station through a steel pipe of 29 {: uiside 
diameter. The lower section of this pipe ~ \%{n 
in thickness, this being reduced for 
section, upwards, according to the press1: 
At a cost of $300,000 the company wi! duce 


2,000 HP. With a total investment of © +.0),(M%) 
and the possible addition of a smal! d.., ee 
5,000 HP. will be delivered about Sept. i. 1900. 
to the mines of the Cripple Creek district. 

The success of similar plants through the west 
led to the exploitation of the water of s» 


ithwest 
Pike’s Peak by the Woods Investment Co., owners 
and promoters of the Pike’s Peak Power (0 The 


large plants at Ogden and Salt Lake, Utah, wer. 
fully investigated and the assistance was secure 
of the well-known hydraulic electric engineer, Mr 
R. M. Jones, of Salt Lake, who had just complete 
the Big Cottonwood plant, of 2,000 K-W. ¢a- 
pacity, and the Jordan Narrows plant, of the same 
capacity. 

The Pike’s Peak Power Co. has the advantage 
of being but nine miles from the center of the 
Cripple Creek district, loss in transmission thus 
being cut to a minimum. Prior to starting work 
the company had pledged contracts, amounting to 
over 1,500 HP., which ensures the earning capac- 
ity of the plant. 

THE GATHMANN GUN is not suitable for use on the 
monitors, says Rear-Admiral O'Neil, of the Ordnance Bu- 
reau of the Navy. He objects to the appropriation of 
$250,000 for putting these guns on some of the o!d moui- 
tors and proposing to throw with them projectiles loaded 
with 500 lbs. of wet gun-cotton. He says that we have 


FIG. 3—VIEW OF DAM SITE, WITH VESUVIUS BUTTE, BEFORE 


EXPLOSION, IN BACKGROUND. 


R. M. Jones, engineer of the Pike’s Peak Power 
Co., and the lever was pressed by Mrs. Woods, 
wife of Mr. H. E. Woods, manager of the Woods 
Investment Co., of Victor, Colo. The mountain of 
rock was ‘hoisted in mid-air, apparently for the 
moment held trembling in the balance, then fell 
toward the dam site, the air thick with smoke. 
It was found later, by actual measurement, that 


loaded with rock, will be moved by gravity to 
the site below. 

The dam wiil be steel-faced, granite-backed, and 
69 ft. high, with a width at the base of 125 ft. 
over a length of 150 ft., and a top width of 16 ft. 
for a distance of 420 ft. The upper side, being the 
steel face, is a 30° slope from the vertical. The 
lower slope is at an angle of 45°. 


FIG. 4.—INTERIOR OF CRATER OF VESUVIUS BUTTE AFTER BLA '. 


not yet sufficiently developed the art of using » ex- 


plosives in naval warfare, and if these projectiles «re to 
be useful they must be thrown in quantities, an’ »ereln 
lies the possibility of appalling loss of life and | yperty 
to the warship carrying such quantities of high ex sives. 
Furthermore, the Gathmann projectiles must cay guD- 


cotton containing 35% of water, and this mater ~ de- 
creases the effect of the high explosive. The 4: 
tion was struck out before the final passage of t' 
the Senate. ‘ : 
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“ATER PURIFICATION EXPERIMENTS AT 
WASHINGTON, D. C. 
-car ago an experimental purification 
‘tablished at Washington, D. C., to in- 
“feasibility and propriety of filter- 
-er supply of Washington.” A brief 


the plant was published in our issue 
:899. A report on this investigation, 
, 28, 1900, has just been published.* 


Plan Showing Arrangement of Explosives 
for Vesuvius Butte Blast. 


The investigation was conducted by Lieut.-Col. 


Fig, 2 


A. M. Miller, M. Am, Soc. C. E., Corps of Engi- 
neers, U. S. A., Engineer-in-Charge of the Wash- 
ington Aqueduct. Col. Miller’s report is supple- 


mented by one by Mr. E. D. Hardy, of his office, 
who had immediate charge of the manipulation of 
the filters, and by another by Mr. Robt. S. Wes- 
ton, of Boston, who conducted thé*vthemical and 
biological examinations after Sept. 11, 1899. Prior 
to that date, the laboratory was in charge of Mr. 
Jas. M. Caird. Mr. A. Ross was assistant bac- 
teriologist from Sept. 13 until Nov. 24, after which 
that position was filled by Mr. Geo. A. Johnson. 
For some months the laboratory work was limited 
to quantitative determinations of bacteria, alka- 
linity, turbidity, and residue on evaporation, sam- 
ples for bacterial examination (it appears) being 
collected twice a day, and for the other determina- 
tions, once a day. From Oct. 20 to Nov. 27, oc- 
casional examinations for intestinal bacteria were 
made, and beginning with the latter date these 
examinations were made daily. After Oct. 26, 
daily chemical examinations were made, using a 
combination of samples taken simultaneously with 
the collection of the semi-daily bacterial samples. 
Besides the laboratory work outlined, recourse 


cal filtration alone or slow sand filtration supple- 
mented by coagulation during periods of turbidity 
would give satisfactory results, although no ex- 
periments with the latter combination were made; 
and, finally, that the investigation seems to have 
suffered at afew points through limitations in scope 
and method. These limitations, presumably, were 
due to lack of money and time. In the main, they 
do not materially affect the soundness of the data 
on which the present or future conclusions are or 
may be founded, unless it be through the com- 
parative shortness of the investigation, especially 
in view of the meager laboratory work at the start, 
and the lack of study of what Mr. Weston, like 
Mr. Fuller in his Cincinnati report, calls the mhodi- 
fied English system, meaning thereby filtration 
preceded by a period of coagulation. Sedimenta- 
tion, it must be remembered, is already provided 
at Washington, and will be increased in duration 
with the completion of the reservoir now under 
construction. 


The water supply of Washington is taken from 
the Potomac River at Great Falls, at a point about 
14 miles from the city. The river above the dam 
has a drainage area of 11,043 sq. miles, on which 
there is an estimated population of 491,813, or 44.5 
per mile. The minimum flow of the river at the 
dam is 1,065 cu. ft. per sec., or 700,000,000 gallons 
a day. The average daily flood flow is placed at 
6,500,000,000 gallons a day, and the flood flow of 
1889 is given as 305,650,000,000 gallons a day. The 
towns in the drainage area are not provided with 
sewerage systems, but such qualitative bacterial 
determinations as have been made indicate a con- 
stant pollution by human or animal excreta. 
Above Harper’s Ferry, the drainage area is moun- 
tainous, and there being no lakes in the headwater 
region the river is liable to sudden and heavy 
freshets. Below Harper’s Ferry the drainage area 
is rolling and cultivated. The stream is placed by 
Mr. Weston in the clay-bearing class. During dry 
weather the suspended clay is deposited in a suc- 
cession of pools along the river, to be washed out 
by high water. 

Fortunately the reservoir and conduit system 
already in use greatly improve the character of 
the river water. Thus, from Dec. 2, 1899, to Jan. 
17, 1900, the river water, as shown by dally ex- 
aminations, contained an average of 40 parts per 
1,000,000 of suspended matter. After flowing some 
nine miles through the upper section of the Wash- 
ington aqueduct, and passing through the Dole- 
carlia reservoir, which has a storage capacity of 


FIG. 6.—VIEW OF VESUVIUS BUTTE, AFTER EXPLOSION, AS SEEN FROM FIRING STATION. 


was had to some analyses, mostly general, made 
'n other government departments. 

The report, in a nutshell, shows that the studies 
ventered around the reduction of bacteria and a 


a persistent clayey turbidity, both remaining 
oe an average period of subsidence of some 3% 
_— in the reservoir and aqueduct system of the 
“ater-works: that slow sand filtration alone is 
unable t a Satisfactory water during certain 
partes ‘ol. Miller recommends mechanical 
filtration: \ Mr. Weston believes either mechani- 
*Senat: 


ent No. 259, 56th Congress, ist Session. 


150,000,000 gallons, the suspended matter is re- 
duced to 16 parts, or by 60% of the original. An- 
other stretch of aqueduct, about two miles long, 
brings the water to a 150,000,000-gallon distrib- 
uting reservoir, after passing which the suspended 
matter drops to 13 parts per 1,000,000, a total re- 
duction of 67.5%. The bacterial removal for the 
period is even more marked, the original number 
at the dam being 27,000 per cu. cm., which drops 
to 10,450 after the first reservoir and 5,000 after 
the second, being reductions of the total by 61.3 
and 81.5%, respectively. Marked as is the im- 


provement by sedimentation, it is perhaps less not- 
able than the fact that after a period of sub- 
sidence placed at 3% days, so much clay should 
still remain in suspension, the clay resisting gravi- 
tation much more persistently than the bacteria. 
The second reservoir, it will be noted, removes 
only an additional 7.5% of suspended matter, 
against 20% of bacteria. Moreover, laboratory ex- 
periments showed that a further extension of the 
period of sedimentation would have but little ef- 
fect on the turbidity. 

The failure of subsidence alone to clarify the 
water is better shown by the appearance of the 
water than by the weight of the suspended parti- 
cles. Daily records of the appearance of the water 
at different stages of its progress towards the con- 
sumers are available for the 20 years from 1SS80 to 
1899, inclusive. On a scale explained below it ap- 
pears that during this period the river water at 
the Great Falls was turbid 53.8% of the time. In 
1886, and from 1889 to 1895, inclusive, the receiv- 
ing or storage reservoir was out of service most 
of the time. 

During the period of one sedimentation, extend- 
ing over an aggregate of about 8% years, the 
water was turbid 45% of the time; with two sedi- 
mentations, extending over some eleven years in 
all, the turbidity period covered only 35% of the 
whole time. To be strictly accurate, the 45% for 
single and 35% for double sedimentation should be 
compared with the condition of the river water 
for the corresponding figures, but the report mere- 
ly gives the turbidity of river water for the full 
20 years, which was 53.8% of the time, as already 
stated. This is not far from correct, for long pe- 
riods, but for single years there are wide varia- 


tions. Thus, in 1895, the river water was turbid 
only 160 days, or 44% of the time. The distrib 
uting reservoir, alone, was in service, and the 


water from it was turbid on 116 days, or 32% of 
the time. In 1886, the other extreme occurred. 
There were 238 days of turbidity, at the dam, and 
218 at the distributing reservoir, the storage reser- 
voir being out of service; or the raw water was 
turbid 65% of the time, one reservoir reducing this 
only 5% more, or to 60%. Coming now to years in 
which both reservoirs were in service, we find the 
consumers fared best in 1883, although there were 
seven years when the river water was better. In 
1883 the water at the dam was turbid 56% of the 
time (a little above the average for the 20 years 
1880 to 1899, inclusive). The first reservoir re- 
duced this to 133 days, and the second to 72 days 
of turbidity, or to 36 and 20%, respectively. The 
year of worst water, with both reservoirs in ser- 
vice, happens to have been 189, when the water, 
after passing through both reservoirs, was still 
turbid on 185 days, or 51% of the time. The first 
reservoir gave turbid water on 203 days, or 61% 
of the time, while the raw water was turbid 64% 
of the time, or 214 days out of 365. 

It will thus be seen that in years of bad raw 
water two sedimentations not only give a very 
bad product for the consumers, but the percentage 
of reduction is so small as to leave no hope for 
any material gain by increasing the storage capac- 
ity. The storage, however, will soon be doubled, 
by the completion of a 300,000,000-gallon reser- 
voir. With a daily consumption of 60,000,000 gal- 
lons, the three reservoirs would afford a supply for 
ten days, if it could all be utilized. But although 
the consumption in 1899 was about 50,000,000 gal- 
lons, or one-sixth the present storage capacity, the 
period of subsistence is placed at only 344 days. 
To what extent this period will be increased by 
doubling the storage we cannot say, but it seems 
as though it should be sufficient to give a total 
of 5 or 6 days. Colonel Miller, however, credits 
the new reservoir with a probable average de- 
crease of turbidity of only 2%, bringing it down 
to 33%, or 122 days in all, as the average for a 
long term of years. 

The turbidity records on which the above figures 
are based were obtained by noticing the depth at 
which a small sphere of silver or copper* disap- 
pears from view on being sunk In a vessel of 
water. The water is classed as clear when the 
disappearance occurs at 36 to 22 ins.; slightly tur- 
bid, 21 to 15 ins.; turbid, 14 to 8 Ins.; very tarbid, 


*Given in one part of the report as a l-in. copper sphere 
and in another as a 2-in. silver sphere, 
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7 to 0 ins. In the above discussion all figures less 
than 22 ins. have been classed as turbid. Mr. Wat- 
son assumes a 40-in. vanishing point, for the plat- 
inum wire scale (1 mm. in diameter) as a desirable 
standard. This would be expressed as 0.025. 

Coming now to the experiments themselves, we 
find that they consisted of passing the double- 
subsided water, after it had flowed from the sec- 
ond reservoir to the Aqueduct Office, through two 
filters, one an ordinary slow sand filter bed and the 
other a gravity mechanical filter in which a co- 
agulant was used. 

The slow sand filter had an available area of 
95,083 sq. ft. The filter bed was composed of a 
drainage course of 4-in. cobble stones, 8 ins. deep, 
above which was 4 ins. of 1-in. gravel, 3 ins. of %- 
in. and 3 ins. of 1-16-in. gravel, making 1% ft. of 
stone and gravel; above this was 3 ft. of washed 
Potomac River sand, having an effective size of 
0.25 mm. and a uniformity coefficient of 1.8. 

The mechanical filter was furnished and erected 
by the New York Filter Manufacturing Co., and 
combined the best ideas of the company up to the 
time of its erection, early in 1899. The effective 
area of this filter was 28.14 sq. ft. The filtering 
material consisted of 42 ins. in depth of sand of 
an effective size of 0.4 mm., and uniformity co- 
efficient of 1.9. Beneath the filter proper there was 
a coagulant chamber, designed to give the sul- 
phate of alumina an opportunity to decompose 
and to act upon the raw water before the water 
reached the filter. The capacity of this coagu- 
lated chamber was 2,300 gallons. A sand agita- 
tor, or revolving rake, was provided for use when 
washing the filter. 

The slow sand filter was started on June 11, 
1899. After getting well started the rate of filtra- 
tion was maintained at rates ranging from 2,500,- 
000 to 4,000,000 gallons an acre during the various 
runs between scrapings. The last run covered by 
the report ended on March 3, 1900. The suspended 
matter during the first four runs was reduced uni- 
formly to 1 part per 1,000,000, by weight, from 
originals of 3, 6, 5 and 9; the figures for the fifth 
run are not given complete, but so far as they go 
show a reduction of from 21 to 6 parts per 1,000,- 
000. The bacteria during the first run were 346 
per cu. cm. in the raw (subsided) water, and 27 
in the filtered water, showing a reduction of 86.7%. 
In the next two runs the initial numbers of bac- 
terla were lower yet, and the removal amounted 
to about S88%%, with only some 25 bacteria re- 
maining. During the third period the raw water 
contained an average of 2,940, and the filtered 
water 122 bacteria per cu. cm., a reduction of 
95.8%. For the portion of the fifth run reported 
there was an average of 8,700 bacteria in the raw 
and 370 in the filtered water, giving the same per- 
centage of removal! as in the fourth run, or 95.8%. 

Colonel Miller concludes that slow sand filtration 
could be relied on to remove 97.8% of the bacteria 
in the subsided water. If 100 bacteria per cu. cm. 
were the standard this percentage of reduction 
would correspond to 4,549 per cu. cm. in the raw 
water, which is greatly exceeded when the water 
in question is very turbid. Besides this, evidence 
of the presence of the bacillus coli communis was 
found in 25% of the samples of filtered water ex- 
amined, against 50% in the raw water. It should 
be noted, however, that regular determinations for 
this germ (which, by the way, should not be 
classed as a “disease germ’’) were not begun un- 
til well into the fall, after the raw water had de- 
teriorated in quality. 

As to turbidity, the report indicates that slow 
sand filtration alone would produce unsatisfactory 
results over longer periods than were shown to be 
the case with bacteria. This is largely due to the 
very finely-divided clay particles, which penetrate 
and pass through the sand filter bed. Mr. Weston 
states that during 25% of the year slow sand fil- 
tration would probably fail to remove the turbid- 
ity, even after the settlement effected by three 
reservoirs. 

There does not seem to have been any great 
trouble with clogging, even though the slow sand 
filter did fail to remove the turbidity. Colonel 
Miller estimates that such filters would require 
scraping about once in 43 days, or nine times a 
year. Mr. Weston figures on twelve scrapings a 
year, but this is for what he terms the modified 


English system, or the use of a coagulant at the 
subsiding reservoir at times of great turbidity. 

The mechanical filter operated at the gross rate 
of about 130,000,000 gallons an acre. The available 
yield was reduced by about 3.7% for wash water, 
or to 125,000,000 gallons a day. It was put in 
operation on July 18. A strong sulphate of alu- 
mina (23.3% available alumina against the usual 
17.5%), supplied by the New York Filter Man- 
ufacturing Co., was used, varying from 0.6 to 5.84 
grains per gallon of water and averaging 1.17 
grains. The results obtained were not always 
satisfactory, but they were better than those from 
the slow sand filter. There were 26 days when the 
effluent from the mechanical filter contained over 
100 bacteria per cu. cm. to 138 when it contained 
less, against corresponding figures of 42 and 167 
for the slow sand filter. In other words, there 
was such an excess 1 day in 6.3 for the mechanical 
and 1 in 5 days for the slow sand filter. The tur- 
bidity of the effluent from the two filters was re- 
ferred to a standard of 0.02 on the platinum scale 
(wire disappearing at 50 ins. from the surface). 
On this basis the mechanical filter gave a turbid- 
ity of over 0.02 on 19 days and under that figure 
on 147 days, while the slow sand filter gave cor- 
responding figures of 59 and 177 days. Put differ- 
ently, the turbidity was above the standard 1 day 
in every 7.1 for the mechanical and 1 day in every 
4 for the slow sand filter. The latter figure is not 
quite fair to the slow sand filter, since it includes 
the whole of its first run, unlike the figures for 
bacteria, but the showing would not be greatly af- 
fected if allowance were made for this. It is to 
be noticed that the turbidity standard is high, be- 
ing 25% in advance of that recommended by Mr. 
Weston, but nevertheless it affords a reasonably 
fair basis of comparison. 


Perhaps attention ought to be called to the fact 
that the turbility readings with the platinum wire 
scale were not made directly on the water under 
observation, but that a very turbid water, called 
the standard, was prepared by mixing clay with 
water, until the mixture gave a reading of approx- 
imately 0.5 (disappearance of the wire at 2 ins.). 
Equal quantities of the so-called standard and of 
the sample in question were then mixed together, 
the resulting turbidity noted and from twice this 
figure the turbidity of the standard was deducted. 
The result was taken to be the turbidity of 
the sample under observation. The reason given 
for using this method was that it permitted 
greater accuracy, particularly as the water in- 
creases in clearness. It would be interesting to 
know what chances of error this method affords. 
The scale was read with a great degree vf refine- 
ment, a vernier and tangent screw being used for 
adjustments. 

Mr. Weston states that the coagulating tank 
“provided for a period of coagulation of from 5 
to 15 minutes,” and that “coloring material ap- 
plied to the inlet of the coagulating basin appeared 
on top of the filter in as short a time as four min- 
utes, when the filter was operating at a rate of 
about 132,000,000 gallons per acre per day.” He 
believes that a much longer period of coagulation 
should have been provided, and that the failure 
to do so “explains to a great degree the poor re- 
sults” from this filter ““‘when the suspended matter 
in the influent exceeded 20 parts per million.” The 
words just quoted, in conjunction with others on 
the same page (111) illustrate some of the incon- 
sistencies in the volume being reviewed. Just 
above, Mr. Weston says that “the quality of the 
filtered water at all times during these investiga- 
tions was admirably suited to household and in- 
dustrial uses,” referring to the mechanical filter; 
and a few lines further up he says that this filter, 
or one designed and operated like it, “‘would fall 
short of satisfactory efficiency, no matter how 
much coagulant was added to the effluent.” 

Colonel Miller closes his report by recommending 
that mechanical filtration be adopted for the water 
supply of Washington. He states that for either 
this system or slow sand filtration a clear water 
reservoir should be provided, with a capacity of 
30,000,000 gallons, which he would effect by par- 
titioning off a portion of the new reservoir, now 
under construction. He estimates the population 
to be supplied in 1945 as 600,000. The consump- 
tion is already (1899) 178 gallons per capita, but 


he holds that this might be and ougt t 
duced to and held at 100 gallons per ca. T 
fore, he bases his estimates on 60,(K\) 
a day. For slow sand filters he wo. lont 
rate of filtration of 3,000,000 gallons an ; ey 
with an excess of about one-third o 
area in service held in reserve. He 
his estimates 27 acres of available f 
vice, for which a gross area of ab. 
would be required at the site propos: 
close by the new reservoir. The 1a 
together with a desire to save mason: 
filter beds having an area of about 1.(; 
These he proposes to cover. The gen 
of the filters seems to follow very close 
cently completed at Albany, N. Y. 
must be pumped, regardless of the syst. fi 
tion employed. To this end three pu» 
of 30,000,000 gallons daily capacity | j 
serve) are provided, the maximum lift ° 30) tt 
The estimated cost of constructing th. er be A, 
and accessories is $2,461,338, divided a- 


1,111,176 sq. ft. land at 50 cts.............. $555,388 
731,000 cu. yas. grading at 30 219-3) 
139,000 Iter sand at $2......... 278390 

43,500 ‘ filter gravel at $2......... 87'000 

23,200 °* concrete walls at $5.50.. 127,600 

ng for main drain 08 

85/000 lin. ft. tile drains at 

2,900 tons iron pipe at $30.............. 87.00) 

Influent and e ment 66.000 

Dam for clear water reservoir............ 80.000 

10,000 

6.000 

Sand washers and piping.................. 8.00 

Covering beds (excluding cost land) 106 

Engineering and contingencies, 10%........ 173.9% 
The estimates for the mechanical fil'}r plan: 

follow, for the most part, figures suppli:! by th. 

New York Filter Manufacturing Co., which also 

made the design shown in the report. A total of 

60 units was proposed, each tank to have an ef- 


fective filter service of 452.39 sq. ft.. or 0.014 
acre (diameter = 24 ft.). Ata net rate of 120,- 
000,000 gallons an acre a day 48 units in constant 
operation would be required to yield 60,00K),000 gal- 
lons each 24 hours; the 60 units, therefore, gives 
a reserve of twelve, or 25%. The building was de- 
signed to accommodate four units more, or 64 in 
all. Colonel Miller uses 64 units in his resume, 
but quotes the company’s estimated cost for 60 
units. The full estimate for mechanica! filtration 
is as follows: 

163,430 sq. ft. land at 50 cts........... vox $81,715 


u. yds. grading at 30 cts ; 2,0) 
64 filters and auxiliaries.... 0,000 
Wash water pump......... . 6,000 
Steam heating........ - 5,240 
Electric light plant. 
Equipment of engine room. Sebeesees 925 
Filter building............ 178,400 
Engineering. and contingencies on 
last two items, 18,250 
Main pumping plant... 90,000 
Dam for clear water 
boratory and 6,000 
E — and contingencies on last four ; 


To compare the total cost per 1,000,00)) «allons 0! 
water under each plan, 3% interest charge is firs: 
allowed in each case. Deterioration of the slo¥ 
sand filtration plant is figured as 5% on «ast-lron 
pipe in place, valves and gates, pumps. builers 
electric light plant, sand washers and pi) na and 
sand, making a total principal of $502 (0. On 
$914,200 worth of masonry the depr: ‘ation * 
placed at 14% per annum. For the m chanica 
filtration plant 5% is allowed on the ! ‘ers and 
accessories, the main pumping plant an’ ‘he «lec 
tric lighting plant, or on $649,262, and | , on th 
dam, buildings and conduit, or on $288"). T? 
expense of pumping water to the fills is the 
same in either case. 

The cost of scraping the slow sand Is pul 
at $34,013 a year, or $3,779 for each of n © scral 
ings. This is on the basis of labor « 19% ots 
per hour, and assuming that 1 in. of d 
removed at each scraping, or 134.54 ¢ yids. Pr 
acre. It has been found at Albany that 5 scraP 
ing can be done by one man in 67 hours 
tion, this sand reust be wheeled out, © shed and 


+ 
| 
Hk 
| 
i 


66.000 
SOLON) 
90.000 


total] of 
e an ef- 
r 0.0104 
of 120,- 
-onstant 
000 gal- 
re, gives 
was de- 
or 64 in 
resume, 
t for 60 
filtration 


$81,715 


2,04) 


770,012 
90.000 


18,500 
€1,081,377 
rallons 0! 
re is first 
the slow 
boilers 
ping and 
000, On 
jation is 
chanica! 
ters and 
he elec 


1900. 


ENGINEERING NEWS. 


317 


» is estimated to require 354, 328.1 

»-hours, respectively. This makes a 

> hours per scraping per acre. The 

¢ superintending the filter beds is 

0,320, for a bacteriologist, watchman, 
e necessary foremen. 

‘ing the mechanical filter the greatest 
lant. On the basis of 1.3 grains of 
‘iumina for 21,900,000,000 gallons net 

0.000 gallons gross (4% for washing), 

would be required. At 1.2 cts per 
i cost $50,758. 


Side 


Elevation. 


FOUNDATIONS. 


The pay roll for mechanical filtration is esti- 
mated as follows: 


1 superintendent....... $2,400 
1 assistant 1,809 
1 bacteriologist.... 1,00 
8 filter foremen at $900.........c.ccevcccecececes 2,700 
filtermen at SOOO... 3,600 
1 - 1,200 
1 assistant 606 
6 engineers at $900......ccceeceeecccecrevccececs 5,400 
6 firemen at 4,320 


HP Sheet Piling sized 
to thickness on Groved \Spline HP planed 
to Dimensions on two Sides and Nailed 


in with Wire Nails 
without Splitting 


Fig. 2.—Enlarged Top Plan of Sheet Piling; Third 
Avenue R. R. Power House Foundations. 


The items given, and others, for the two sys- 
tems, are as follows: 


-————Annual cost. 


r 1,000,000 
-—-galls.-— 

Total-—_, Me- 

Slow Mechan- Slow chan- 

sand ical 
$3.37 $1.48 
on 1.70 1.66 

my Raw water. 30, 30,940 1.41 1.41 
Wash water, etc.®, 15,000 69 
Superintendence, labor 44,333 26,220 2.02 1.20 
$186,402 $191,669 $8.50 $8.76 
heating, lighting and machinery at filter 


FOUNDATIONS FOR KINGSBRIDGE POWER STATION FOR 
THE THIRD AVENUE RAILWAY, NEW YORK CITY. 
The s 

Kings} 
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‘ructure and machinery of the new 
ower station for the Third Avenue 
ork city, were fully described in our 
ue o nh 22, 1900. In the accompanying 
e show the construction of the foun- 
‘o carry this building and plant. 
ed, this construction consisted sim- 
rete cap carried by piles. The area 
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Transverse Section. 
FIG. 1.—SIDE ELEVATION AND TRANSVERSE SECTION OF SHEET 
PILING COFFERDAM; THIRD AVENUE R. R. POWER HOUSE 


covered by the power house, as stated in our issue 
of March 22, is 273 ft. 3 ins. x 216 ft. 4 ins., oceu- 
pying the city blocks bounded by 21Sth and 216th 
streets on the north and south, and by the Harlem 
River and Ninth Ave. on the east and west. The 
foundation work, however, actually covered an 
area of 256 ft. 4 ins. x 319 ft. 9 ins., c. to c. of 
outer row of piles at the top, and outside of this 
there came a row of sheet piling 16 ft. distant all 
around the foundation area. 

The borings made at various points over the 
foundation showed a bed of fine sand overlying 


Outline of 
Foundation 
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FIG. 4.—PART TR 
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on the piling under the boiler-room was very near- 
ly 14 tons per pile, and on the piling under the 
engine-room it was about 10 tons per pile, this 
lighter loading being thought destrable on account 
of the vibrations liable to be experienced upon this 
portion. 

The partial plan and sections shown by Figs. 3 
and 4 illustrate quite clearly the construction just 
deseribed, and also show the construction of the 
concrete cap. This concrete cap is everywhere 7 
ft. 6 ins. thick, 7 ft. thick above the tops of piles, 
except near the edges under the outside walls, and 
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RSE SECTION SHOWING ARRANGEMENT OF 


PILING; THIRD AVENUE R. R. POWER HOUSE FOUNDATIONS. 


solid rock, which was everywhere more than 100 
ft. beneath the surface. As the top of the piling 
came below water level a cofferdam of sheet piling 
was constructed entirely around the foundation 
area. Along the east front, and partly along the 
east halves of the north and south fronts this cof- 
ferdam was made of two rows of sheet piling 
driven 8 ft. apart, as shown by Fig. 1, but else- 
where a single row of sheeting was found suf- 
ficient. The double line of sheeting was, in fact, 
employed only where the cofferdam was open to 
tide water pressure. Fig. 1shows a side elevation 
and cross section of the double line of sheeting and 
its location in relation to the foundations proper. 
As will be seen from Fig. 2, which is a top plan 
of one line of sheeting, the individual piles were 
grooved on their contact edges and the rectangu- 
lar holes between piles formed by the two adjacent 
grooves were filled with close-fitting splines nailed 
in with wire nails. This sheet piling around the 
foundations was designed to serve two purposes. 
Its first purpose was to keep the water, which 
came in freely through the sand on all sides and 
brought the sand with it, from the foundation pit, 
so that the work of excavation, cutting off the 
piles, and placing the concrete could be done in the 
open air. Its second purpose was the equally im- 
portant one of confining the fine sand so that fu- 
ture dredging operations in the river, or excava- 
tions for buildings alongside, would not cause the 
sand to work away gradually from under the con- 
crete cap. When the sheeting was completed the 
joints between the separate piles were found to be 
practically water-tight so closely did each pile hug 
up against the one previously driven. 

It will be seen from the plan of the power house 
published in our issue of March 22, that a row of 
columns extends lengthwise of the building, and 
carry a wall separating the boiler-room from the 
engine and dynamo rooms. The bearing piles were 
driven 2 ft. 4 ins. apart c. to c. under the boiler- 
room and 2 ft.6 ins. apart c. to c. under the engine- 
room. This spacing refers to all the piles inside 
the first row around the entire building. The piles 
in this first row were driven close together, and 
withea batter outward and downward, this ar- 
rangement being adopted to aid the sheet piling 
in confining the sand, and also to assist in resist- 
ing lateral movement for any cause. The inner 
bearing piles were all driven vertically by water 
jet except for the last few feet, where they were 
driven with the hammer only. The maximum load 


under the wall dividing the engine and boller 
rooms, where it is 8 ft. thick. This thickness al- 
lowed the heads of the piles to be below low water 
and at the same time carried the floor line just 
above the highest tides, while giving sufficient ver- 
tical depth to distribute any concentrated loads 
from columns, machinery or smoke-stack oyer an 
ample number of piles. 


Portland cement was employed for the concrete, 
because of its superior quality to natural cement 
concrete, and also because it would be permissible 
with its use to carry on the work in cold weather. 
The composition adopted was: one part cement, 
two parts sand, and about four parts broken stone. 
It was stipulated, however, that in no case should 
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Fig. 3.—Part Plan Showing Arrangement of Piling; 
Third Avenue R. R. Power House Foundations. 


crushed stone be used in such quantities as to pro- 
duce voids in the concrete. The concrete was de- 
posited in layers which could easily be rammed 
solid, and the sand underneath was thoroughly 
rammed previous to depositing the concrete upon’ 
it. The drawings, Fig. 4, show the concrete in one 
solid mass, but in the upper 2 ft. there were really 
laid quite a number of ducts for wires, and, in the 
boiler-room, channels for the flow of water to and 
from the condensers. 


For the information from which this description 
has been prepared we are indebted to Mr. Geo. 
B. Francis, M. Am. Soc. C. E., of Providence, R. L, 
the consulting engineer for the work. 
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THE THACKERAY GARBAGE PURNACES AT SAN 
PRANCISCO, CAL. 
By F. J. Mills, C. E. 

Except for the construction and maintenance of 
a sewer system, the collection and disposition of 
the wastes of San Francisco has never been a mu- 
nicipal expense. The dead animals are disposed of 
by a contract without cost to the city, and the 
householders have always borne the expense of 
collecting and disposing of their garbage, ashes 
and other household refuse. This latter class of 
wastes, prior to the inauguration of the present 
system of incineration, was sent to the “dumps,” 
which were located from time to time in such por- 
tions of the city as the Superintendent of Streets 
believed would be the least offensive to the ma- 
jority of the citizens. But dumping garbage within 
the city limits had become so offensive to the 
senses, and so prejudicial to the public health, 
that g strong agitation for its more sanitary dis- 


sanitary disposal of the city’s wastes was a priv- 
ilege to be sold to the highest bidder. There were 
several bids. The successful one, by Mr. F. E. 
Sharon, was an agreement to pay the city $2,510 
in cash upon execution of a contract, and 2% of 
the gross receipts for the first 15 years of the term, 
and 5% of the gross receipts for the remaining 


Chas. Thackeray & Co., Engineers and Contractors. 


posal set in, and culminated, in the fall of 1895, at 
which time the municipal authorities called for 
bids for the sanitary disposition, for a period of 50 
years, of all the garbage, ashes and other house 
refuse, which, under the terms of the proposed 
contract, were to be delivered at the works to be 
provided by the contractor, who was to be allowed 
to charge the party delivering the same at the rate 
of 20 cts. per cu. yd.* for the sanitary disposal 
thereof, the Board of Supervisors agreeing to pass, 
within its health and police powers, such ordi- 
nances aS might from time to time be required to 


35 years. The contract was awarded on this 
basis Feb. 17, 1896. 

Soon after the award of the contract, one of the 
unsuccessful bidders claimed that he was really 
the highest bidder, and, therefore, entitled to have 
the contract awarded to him, and commenced an 
action in court against the city to that end. The 
successful bidder intervened in the suit and asked 
to have the validity of his contract adjudged. The 
case was tried, and the court held the contract tu 
be within the health and police powers of the 
Board of Supervisors; that it had been properly 


Cremator Room 


compel the householders to send this class of 
wastes to the contractor, and to pay for the cost 
of its final disposition, not exceeding the contract 
price of 20 cts. per cu. yd. So far, therefore, from 
costing the municipal government anything, the 


*Or more exactly, “‘not exceeding the sum of 20 cts. 
per load, such load not to exceed a cubic yard.—Ed. 


FIG. 2.—SECTIONAL PLAN OF GARBAGE 
FURNACES AT SAN FRANCISCO, CAL. 


awarded, and that it was in all respects a valid 
and binding contract. Shortly afterwards the San- 
itary Reduction Works of San Francisco was in- 
corporated, and Mr. Sharon assigned his contract 
to that company, which still holds it. Mr. L. R. 
Ellert, ex-Mayor of San Francisco, was made 
president of the new company, and was sent East 
to examine and report upon the various processes 


used by different Eastern cities for «| 
their garbage and refuse. The first I 
company was to put up reduction work: 
the very complete and careful examinat 
port by Mr. Ellert, the Thackeray syste; 
eration, in use at Montreal, was adopte 
of low, marshy ground near the old cit 
was purchased for the location of th 
plant, the construction of which was bee); 
ruary, 1897. It was constructed under : 
vision of Mr. Chas. Thackeray, and cv 
the following October, at a cost of abo 
A test run of 30 days was then had und-: 
of the municipal and health authorit 
which test run an average of about S() 
garbage was disposed of each 24 hours 
satisfactory was the result of this test 
State Board of Health and the Cit) 
Health united with the municipal auth 
congratulating the company upon havin 
a thoroughly satisfactory and sanitary 
incineration. The garbage was found 
clean, and the residuum, ash and clink 
free from deleterious matter, and the » 
dispose of the garbage so as not to be in 
detrimental to the public health.” 

The garbage, ashes and refuse of San | 
are mixed by the householders, one rece; 
ing used for all. The practice of mixing : 
with the garbage does away with much 
fensive odor from the latter. These wast 
always been collected by private s 
mostly Italians, who have formed a “Ss 
Union.” These scavengers did not bid 
contract with the city. They threatened | 
would not allow the old system of dump) 
changed, and have bitterly opposed the ; sVs- 
tem from the start. Upon the opening of | rks 
they refused to bring their collections | in 
attempted to continue dumping as befor Many 
of them were arrested and fined. After | iad 
continued a little while, they commenced |) i 
their garbage to the company’s works, in th 
meantime having raised the monthly ratios t) th 
householders on account of the charge of w) cts 
per cu. yd., which they are obliged to pay 1; i 
livering their loads at the incinerating works 
Their next move was to apply for and obia ! 
mission from the Attorney General of th: Stat 
to commence a suit to declare the contract held by 
the company null and void, on the ground that th 
Board of Supervisors had no authority to mak 
such a contract, that the company was ciarcinga 
higher rate than the contract authoriz 
charge, and that the works Were being :i n 
manner which amounted to a public nuisa: TI 


Ash 


| 
| 


Cleaning Door 


company at once moved to have the Attorn: in- 
eral rescind the leave upon which this s vas 
instituted, and the case was tried before | At- 
torney General upon this motion. After sul- 
gation the Attorney General held against pe- 
titioner on all of tif points, withdrew hi ave 
to commence the suit, and the case was di- 
Shortly afterwards a man named Vette: who 


| 
| 
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half-mile from the works, claimed 
. young boy, had died by reason of 
nous gases contained in the smoke 
rks, and brought suit against the com- 
mages, and to prevent it from oper- 
»t. on the ground that the works were 
4 in a manner prejudicial to the pub- 
Upon the hearing of this application 
the company claimed that this suit 
+ at the instance of the scavengers for 
of impeding 
y in carrying 


The plant of the company, located at the inter- 
section of Rhode Island and Alemeda streets, con- 
sists of two incinerating houses, with the chimney 
between, Figs. 1 and 2, together forming three 
sides of a rectangle about 260 by 100 ft. The in- 
cinerating houses are two stories high, and each 
contains 16 furnaces, or cells (see section, Fig. 3), 
each having a grate surface S x 12 ft., and capa- 
ble of burning three charges of about 15 cu. yds. 
of average mixed garbage each per 24 hours, or 


ms of its con- 


the city, and 
the physician 
ied the boy at 


0’ 5 0 
was caused xs 
-spinal menin- 
company intro- | 
x 
i 
i 
| 
Ash 
| 
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FIG. 3.—CROSS-SECTION OF GARBAGE 


luced many witnesses residing, coing business or 
owning property in the vicinity of the works; also 
some of the leading physicians and chemists of the 
city, including three out of the four members of 
the then City Board of Health. Their testimony 
was to the effect that the gases and vapors escap- 
ing from the chimney were non-injurious; that the 
smoke was less offensive than that from factories 
in the neighborhood; that the value of property in 
the immediate vicinity of the works had material- 
ly increased since the works had commenced oper- 
ations; and that qa number of factories had erected 
buildings adjacent to the works since that time. 
The injunction was refused, and the matter ended. 
Shortly after this the scavengers attempted to re- 
move the garbage collected by means of boats into 
an adjoining county. To prevent this, the com- 
pany applied for an injunction in the United 
States Circuit Court to prevent the members of 
the Scavengers’ Union from doing anything with 
the garbage collected by them other than bringing 
it to the company’s works, and paying for its dis- 
posal in accordance with the city ordinances and 
the terms of the contract between the company 
and the city. This application for injunction was 
very strongly contested, and the same points were 
made by the defendants in opposing the applica- 
tion that had been made in the hearing before the 
Attorney General before mentioned. The injunc- 
ton Was granted, and since then practically all of 
the garbage and refuse of the city has been 
brought regularly to the company’s works, as pro- 
vided by the city law.* 


ms » 20, 1890, the U. S. Circuit Court granted a pre- 
-pemeapes unction in this case, against the California 
“ergs », which had been removing the garbage 
7 ‘nty. A few days after, the court fixed the 
vine bond of the plaintiffs at $17,500, and em- 
4 y ‘ed that his granting of the preliminary in- 
© bearing upon the merits of the case as a 
» N would be considered in detail on the final 
validity of the franchise, however, appeared 
a by the preliminary ruling, even if its ex- 

‘ » not. Up to April 17, 1900, we are in- 
a Mills and also by Mr. R. Brent Mitchell, 
“ Se owners of the crematory, this case, 
Ses | as the California Reduction Co. vs. the 
on Works of San Francisco, had not been 
hearing. In fact, Mr. Mills states that 
bas to be made to get the case up.’’ We also 
“at Ir. Mitchell that about 18 months ago a 
! G. Valenti was fined $10 in the police 


& garbage in the city, instead of taking 


a ry. On appeal to the Superior Court the 
Scavenger stated that they proposed to 
lid ness of the franchise, insisting that it 


‘king garbage outside the county. Judge 
hat he doubted whether the supervisors 
»o8al outside the county. The case went 
cr been heard from since.—Ed. 


FURNACES AT SAN FRANCISCO, CAL. 


45 cu. yds. per day for each cell. In addition to the 
32 large cells, there are four smaller crematory 
cells located near the chimney. These were de- 
signed for the cremation of smoke, but their use 
for that purpose has not been found necessary. 
They are not used at all at present, but have a 
daily capacity of about 30 cu. yds. of garbage each 
per day. The total capacity of the entire plant, 
therefore, is not less than 1,500 cu. yds., equiva- 


— 


Engineering News of Nov. 29, 1894. No hot air 
blast, however, is provided for, the natural draft 
being found amply sufficient to produce compl ° 
incineration. Four boilers were placed in the main 
flues near the chimney, the idea having been to 
generate power from the heat of the gases as they 
escape tc the chimney. This feature of the plant, 
however, is not in use at present, and was evident- 
ly not the success anticipated. It is doubtful if 
much power can be generated from the heat de- 
veloped by the burning of the garbage unless the 
boilers are placed adjacent to the cells and utilize 
the heat from them more directly. The chimney is 
265 ft. high, with a 14-ft. flue. The buildings are of 
brick, with iron roofs, and the whole construction 
has been of a substantial and practically fireproof 
character. At the entrance is a small office where 
measurement is made and cash collected as each 
wagon load of garbage is admitted. The wagons 
drive up inclined roadways to the top of the incin- 
erating houses, where they dump into chutes, Fig. 
4, leading directly to the hoppers, through which 
the garbage is fed to the furnaces. 

A cell is charged by raking the garbage into the 
hoppers from the dumping floor, a man at the cell 
door below at the same time raking it forward 
into the cell. When filled the cell and hopper to- 
gether hold about 15 cu. yds. No additional gar- 
bage is added after a cell is charged until the ma- 
terial is entirely incinerated and the residuum 
raked out, enough of the hot clinker being left, 
however, to ignite the next charge. No fuel of any 
kind is used. The writer has visited the plant sev- 
eral times and has watched the cells during all 
stages of the process of incineration, and is fully 
convinced that the garbage burns clean without 
the aid of any fuel other thanitself. It takes from 
four to eight hours to each charge, depending 
upon the character of the garbage, which varies 
widely, some buyning more readily and quickly 
than others; but the employees all say that. they 
have not yet found any that could not be burned 
without serious trouble. A little care is exercised 
when charging a cell to rake the drier and more 
combustible materials forward on to the hot clink 
ers to facilitate starting the burning, but aside 
from this no especial effort is made to separate 
or to mix the garbage, it being raked into the cells 


FIG. 5.—FRONT VIEW OF FURNACES. ‘ 


lent to over 600 tons of garbage per 24 hours, mak- 
ing it the largest garbage incinerating plant in the 
world.* 

The cells are constructed upon the same gen:=r1il 
plan as those of the Montreal plant, described in 


but appear to be diminishing in favor.—Ed. 


*The blue-prints from which our line illustrations were 
prepared give the capacity of the 32 cells as 400 tons a 
day. The small furnaces near the chimney, in the En- 
glish plants, which this one closely resembles, are known 
as fume cremators; they burn regular fuel abroad, or did, 


practically as it is dumped from the wagons. The 
material in the hopper is gradually raked down 
into the cell as the other is consumed, and dries 
out a little in the hopper before reaching the fire. 
A front view of the furnaces is shown by Fig. 5, 
and Fig. 6 gives the details of the grate bars, 
both fixed and rocking. Everything that is brought 
by the scavengers goes into the furnaces, tin cans 
and metallic substances being about the only ex- 
ceptions. All articles of any considerable value 


: 
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are taken out by the scavengers, so there is not 
much valuable picking for the company at the 
works. There has never been any screening of 
ashes, etc., at any time. Everything collected 
goes in. 

As would be expected, there is quite a large 
quantity of smoke* generated in the burning. It is 


- 


Fig. 4.—Dumping Platform and Top of Garbage 
Chutes. 


very light colored and much less offensive than 
that from the factories using coal for fuel. The 
writer could not find that there was any special 
complaint from residents in the vicinity, either 
on account of the smoke or anything else connect- 
ei with the operation of the works, the consensus 
of opinion among those at all familiar with the 
subject seeming to be that they dispose of the 
city’s refuse in a thoroughly satisfactory and san- 
itary manner. The writer was surprised, in talk- 
ing with citizens about the matter, to find how 


Ke) 


Wall to Wall 


general was the idea that large quantities of fuel 
were used to effect the incineration. 

The total quantity of garbage incinerated since 
the works commenced regular operations, Nov. 8, 
1897, to Jan. 1, 1900, has been as follows: 


Nov. 8, 1897, to Dec. 31, 1808............- 232,920 cu. yds. 
Jan. 1, 1899, to Dec. 31, 160,201 


The decreased quantity for 1889 was due to the 
fact that all of the garbage collected by the scav- 
engers was not brought to the works during the 
first part of the year, some of it having been re- 
moved out of the county by the California Reduc- 
tion Co., as before mentioned. 

The average quantity of garbage now being de- 
livered at the works is about 650 cu. yds. (say 260 


*The owners of the furnace object to the term ‘‘smoke’”’ 
as misleading. They state that during the case of Vetter 
vs. Sanitary Reduction Works of San Francisco, a leading 
chemist of San Francisco, named Price, testified that no 
smoke came from the chimney, as the word smoke is un- 
derstood in that city. In his affidavit he said: ‘‘The pro- 
cess of combustion employed at said works is such that it 
would be practically impossible for any volatile or obnoxi- 
ous vapors to escape up the chimney or smokestack of 
said works, for the reason that all such vapors are com- 
pletely oxidized in said process of incineration; that the 
only matters or things escaping from the smokestack of 
said works are steam, carbonic acid gas and a very small 
quantity of carbonic oxide.” 


tons) per day,* less than half of their estimated 
maximum capacity. No force is worked nights. 
The cells are charged in the evening by the day 
employees and allowed to burn through the night, 
being cleaned out and recharged the first thing in 
the morning. One man only is employed at night. 
The men work about 11 hours. The total force 
account at present (March, 1900) is as follows, the 
prices being per day: 


5 firemen-helpers, at 7.50 
1) men on garbage floor at $1.624%........+e--e08 16.25 


Calling the quantity of garbage disposed of 650 
cu. yds. (a fair average), the labor expense for 
its disposal would be a little over 6 cts. per cu. yd., 
or about 15 cts. per ton. The above labor account 
does not include the disposal of the ash and 
clinker, as that expense is a little more than met 
by the amount received from their sale for filling 
in purposes on the low ground in the vicinity of 
the works. 

This plant has been in operation nearly 2% 
years, and the expense for repairs has been very 
small, the only repairs having been the replacing 
of some of the brick linings of the furnaces, an in- 
ferior brick evidently having been used in this 
part of the construction. No insurance is car- 
ried. The company has paid no dividends, having 
been burdened with a considerable floating 
debt and much expensive litigation, none of 
which, however, was due to the inefficiency 
of its plant to do its work, but being rather the re- 
sult of the peculiar conditions in San Francisco 
which have been described above. Taken alto- 
gether, the unprejudiced verdict must be that the 


incinerating plant is a success, doing the work for 
which it was designed in an effective, sanitary 
and economical manner. 

Some experiments have been made with the 
clinker, which indicate that it can be advan- 
tageously used for brick-making and street paving 
work, It is also expected to eventually utilize the 
ashes as a base for the manufacture of fertilizer. 


TWO LARGE CONSOLIDATION LOCOMOTIVES. 


(With two-page plate.) 

The consolidation type of locomotive is probably 
the type most extensively used in heavy freight 
service, and although twelve-wheel engines are 
also largely used for this service, they are by no 
means as general as consolidation engines. In our 
issue of July 27, 1899, we presented the dimensions 
of a number of large consolidation engines, and in 
our issue of Oct. 26, 1899, we described and illus- 
trated an enormous twelve-wheel locomotive (the 
largest and heaviest engine in the world) built for 
a special class of service on the Illinois Central 
R. R. A monster consolidation engine has also 


*Working day, or 313 days per year?—Ed. 


been built to work in competition » .. 
wheeler, and the particulars of ; 
given below. These engines, how: z 
what exceptional in their size and 
readily be imagined when it is s: 
weigh 103% and 97% gross tons, re ae 
ertheless, there is a decided tende Sena 
the size and power of freight engi: ; ; 
attain the economies due to the ha: 
train loads. The present conditi 
rates are a very sharp spur towar 
of means for obtaining these econ 
few months ago the Lehigh Val! 
duced a number of consolidation : 
tons (Eng. News, July 27, 1899), anc ed. 
issue we describean even heavieren. 
which has been put in service on 
Cincinnati, Chicago & St. Louis fr 
its heavy bulk freight. These ty 
engines, of the Illinois Central R. R 
C. & St. L. Ry., afford many points ' 
may well be compared with one an Ste 
lowing table gives the leading pa; 
four large engines already mentio: 
ticle: 

Dimensions of Heavy Freight Loc 

Central c.,C 


y. ——m § 

Type .. ....Consolidtn 12-wheel. Cons: 

riving whis. 57 ins. 7 it 
8 57 ins. 56 in ing 

Driving ....161t. Zins. 15 ft. 9ins. 16f 

Total ......24ft. Sins. 26ft. Gins. 24ft.» 
Weight: ix 


On drvrs,lbs 198,000 193,200 162, 


Total, Ibs. . 218,000 232200 
Cylinders, No. 2 2 
si size23x30 ins. 23x30 ins. 2230) 1x30 


Boiler, diam. 6ft. Sins. 6ft. 10ins. “Sift. Sine 
W'rk'g press. 210 Ibs. 210 Ibs. 200 ibs. 
Firebox type. Belpaire. Belpaire. Rad'lst.y. \\ 
~ 132x42 ins. 11941 114% x 


Tubes, No. .. 424 376 
“"length..13ft. Sins, 14’ 8%” Sins. 15ft 1 
ubes .....2,951 sq.ft. 3,237 sq.ft. 2,623 sq.ft. 2810 
Total  3'500 2°800 
Grate area .. 38.5‘ 37.5 33.8" 


In Eng. News Present. Oct. 26,’99 Present July 27,'9 
*Also four-cylinder compounds of the sam¢< weight, 
Consolidation Locomotive; Illinois Centra! R. RB. 
As already stated in our columns, this latter ep. 
gine is experimental to a certain extent, orders 
having been given to two firms of builders for an 
engine to meet certain requirements, and having 
certain specified dimensions. To meet these : n- 
ditions, the Brooks Locomotive Works adopted the 
twelve-wheel type, and produced the engine above 
referred to. The Rogers Locomotive Works, how 
ever, adopted the consolidation type, and gave th: 
engine an even greater adhesion weight, witha 
slightly less total weight. The engine is for s:- 
vice or the main line between Carbondale. | 
and Fulton, Ky., 984% miles, where the grades ar 
heavier than on the rest of the line. It is intended 
to haul trains of 2,000 tons over grades of U.70), 

one of which is seven miles in length. 


Fig. 1 is a view of the engine, and Fiz. 2 shows 
the arrangement of the wheelbase, spring rigging 
etc. The truck axle has spiral springs in the arms 


‘of horseshoe yokes over the boxes, ani the truk 
springs are equalized with those of the front drv- 
ing axle. The springs of the other three driving 
axles are connected together in an lependent 
system, but the Lehigh Valley R. R. en 
ready referred to, have all the springs connect 
together in one system. The two front driving 
axles have semi-elliptic plate springs « tly over 
the boxes, while the two rear axles |\ave yoae 
or equalizers resting on the boxes a ynnected 
to inverted plate springs seated under (\.e top 94° 
of the frame. The back end of the ) ke oft 
trailing axle is attached to an anch ate he 
down by spiral springs bolted through \e buttom 
bar of the frame, as shown. Atten' 
called to the heavy bars which connec! 
tals, and are bolted to the bottom m r of the 
frame, forming a much more substant irrang®- 
ment than the longitudinal bolts ully put 
through the lower ends of the pedest: is int : 
C., C., C. & St. L. Ry. engine, also sho: © in Fis.- 

The second pair of driving wheels «ve ©! 
tires, 64 ins. wide, while in the Broo ngine a 
the wheels are flanged, although the ¢ 
base is only 6 ins. less than in the R 8 ens! 
The distance hack to back of wheel = | 
for the flanged tires and 52% ins. ¢ 


# 
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i ng axles are of nickel steel, and as the new Illinois Central R. R. engine, it is ex- Length of smokebox ..... 5 ft. 10ins. 5“ 8% “ 


-es are of cast steel, of the form 
. The truck axles are of iron. Be- 
» saddle, and between the frames, 
-ace, extending 4 ft. 11% Ins. back 
This casting is bolted to the 
nder casting to effect a substantial 
een them, and relieve the cylinder 
idle from the severe twisting strains 
are liable to be subjected. 

sdes are used, of case-hardened 
Sins. wide on the face and 9'4ins. over 

listance between the faces is 16 ins. 

kel-steel piston rod is attached to a 
crosshead, 24 ins. long on the slid- 
and the cast-steel piston (with cast- 
. has a tail rod extending through the 
All the rods are of I-section, while in 

el engine the side rods are flat. Tue 
e of Coffin toughened steel. The third 
is the main driving axle, and carries 
:, while the link is hung just behind 
ixle, as close to it as possible. The 
is are made as long as possible, but 
the distance between centers of axles 
ft. The link has a radius of 48 ins., 
nd ned by a rib on its convex face, and 
is formed in two parts bolted to the 
} of the link. The link hanger is a fork 
r yoke, supporting the link block at both sides 
in the cross section, Fig. 4. The con- 

etior tween the link and the rock shaft is ef- 
fected by a cast-steel yoke embracing the second 
axle ( forward of the link). This yoke is 
shown in Fig. 5. It is suspended at (A) from a 
bracket on a cross brace of the frame, by means 
of the cast-steel hanger shown, and the end of its 
stem, at (8), is attached to an arm projecting be- 
low the rock shaft. The stem is of I-section, and 
the yoke itself is double, as shown by the plan. 
The two sides embrace the link, while the pin (C) 
passes through the yoke and the link block. The 
bottom of the yoke is closed by a cast-iron sleeve 
or thimble, and a 1%4-in. through bolt. By th’'s 
arrangement the pin in the link block, the yoke 
ind the pin in the rock-shaft arm are kept in a 
direct line, and no bent or curved rods are used. 

The boiler is 6 ft. 7% ins. diameter at the front, 
and has a straight-top barrel, while the crown 
sheet and back of shell slope backward. The bar- 
rel is in two rings, with the dome on the second 
ring. The dome is 30% ins. inside diameter, riv- 
eted to the inside of a heavy angle iron ring on the 
boiler, and the hole in the boiler is 24 ins. diameter. 
The section at the firebox is somewhat peculiar, 
as will be seen from Fig. 4. The outside shell is 
not a vertical surface, as in most Belpaire fire- 
boxes (and on the twelve-wheel engine), but fol- 
lows the curved contour of the firebox and then 
turns up to the side of the steam space, making a 
curious sort of bulge at this point. Horizontal 
stays with threaded ends pass across the steam 
space, and the vertical stays consist of eye-bolts 
or studs in the shell and crown sheet, connected 
by pairs of flat plates on the pins in the eyes. Cer- 
tain of the l-in. staybolts have a 3-16-in. hole 
lrilled to a depth of 14 ins, at the outer end. 

The smokestack is about 2 ft. 6 ins. high above 
the smokebox, but projects inside the smokebox, so 
that its total height is about 3 ft. 9 ins. The ex- 
haust nozzle is about 7 ins. below the center line 
of the boiler, and above it are two short pieces of 
pipe forming a petticoat pipe, the lower one 12% 
ins. and the upper one 16 ins. diameter, while the 
smokestack is about 21 ins. diameter. These pipes 


are attached to a strap or hanger riveted to the 
base of the smokestack. The wire netting is hori- 
zontal just below the exhaust nozzle, and slopes 
up to tl ‘Pp row of tubes in the tube sheet and 
to the fr top corner of the smokebox, which is 
vf. Uo Ins long. The steam pipes do not follow 
the curve of the smokebox, but are vertical, with 
an incr ‘ diameter in the top and bottom el- 
bows, as wn in Fig. 4. 
The t 


has a frame of white oak, and is 
re pair of Fox pressed steel trucks with 
floating “rs. The trucks have McKee, Fuller 


mounted 


: Cc wheels, with plate centers and steel 
ires 
"- Locomotive; C., C., C. & St. L. Ry. 


gine is not of such enormous weight 


ceptionally powerful. In fact its cylinders are of 
the same size as those of the larger engine, and its 
driving wheels are only 1 in. less in diameter, but 
it has 36,000 Ibs. less weight on the drivers, and 
weighs 38,000 Ibs. less in all. 
in Fig. 6. 

The spring rigging is differently arranged from 
that of the other engine. The springs of the truck 
axle and the two front driving axles are all con- 
nected by equalizing levers to form one system, 
while those of the two rear driving axles form an 
independent system. This is shown in Fig. 2. The 
second pair of driving wheels have blind tires. 
Two-bar guides are used, 13 ins. apart between the 
faces, 3% ins. thick and 4 ft. 11%, ins. long. The 
piston is fitted with a tail rod. 

The connecting and coupling rods are all of I- 
section, the length of main rods being 9 ft. 8% 
ins., c. to ec. The arrangement of valve gear is 
quite different from that of the Illinois Central 
R. R. engine. The eccentrics are on the third 
driving axle, but the link is midway between the 
first and third axles, directly under the rock shaft, 
and has a radius of 7 ft. 6 ins. In order to pass 
the second axle, bent or offset eccentric rods are 
used, as shown in Fig. 2. These rods are of I-sec- 
tion, 4 ins. deep, in order to render them rigid, and 
prevent any giving or buckling in service. They 
are shown in detail in Fig. 7. The weight of pis- 
ton is 293 lIbs.; piston rod, 240 lbs.; crosshead, 203 
lbs.; main rod, 532 Ibs.; side rods, 859 lbs. 

The boiler is of the wagon top type, with the top 
of the shell inclined backwards over the firebox. 
The dome, 2 ft. 6 ins. diameter, is on the wagon 
top, just in front of the tube sheet, the hole in the 
boiler being 2 ft. Gins. diameter. The shell around 
the firebox has a radius of 40 ins., while the fire- 
box has a radius of 33% ins. for the sides, S84 ins. 
for the crown sheet, and 15 ins. for the corners. 
The stay bolts have a 3-16-in. hole drilled in the 
outside end to a depth of 14 ins. Radial sling 
stays are used, the ends of which are fitted to pins 
passing through short studs in the shell and crown 
sheet, as shown in Fig. 8, which shows also a sec- 
tion of the firebox. 

The smokebox is 5 ft. 8% ins. long, with a 16-in. 
opening for the cylindrical 16-in. smokestack. The 
exhaust nozzle is just below the center line of the 
boiler, and above it is the flaring mouth of a petti- 
coat pipe which extends almost up to the base of 
the stack. The steampipe opening in the tube 
sheet is 9 ins. diameter. 

In the following table the dimensions of these 
two great engines are given in our standard form: 

Dimensions of Consolidation Freight Locomotives. 


c., C.,C. & 
Ill. Cent. R. R. St. L: Ry. 


The engine is shown 


Running Gear: Driving where 4 ft. 9 ins. 4 ft. 8 ins, 
Driving wheel centers - «+. Cast steel. Cast steel. 
geese Cast, spoke. 
Tender wheels ........... Steel tire. Cast, chil’d. 
Driving wheel tires ...... Shrunk on. 
Journals, driving axles ... 9 x i2 ‘ins. 8% x 11 ins. 

Wheelbase: Driving ........ 16 ft. Sins. 16 ft. 3 ins. 
Biind-tired wheels ....... Second pair. Second pair. 
Length, engine and tender. 64 ft. 

Weight in Working Order: . 

On driving wheels ...... 198,000 lbs. - = Ibs. 
On truck wheels ........ 20,000 “ 

Tender, empty ........-. 50,000 
Tender, loaded .. 120,000 ** 
Water in tank ......... 
Water in boiler ......... 17,000 “ 


Counterbalanced ......... Assoc. rules 
2330 ins. 22x30 ing. 


Form of crosshead ....... Alligator. Alligator. 
Form of guides ........ ee Two-bar. Two-bar. 
Connecting rod, length... 9 ft. 8% ins. 


Side rods ............... Strap ends, Solid ends. 
Valve Gear: Type .......... Stephenson. Stephenson. 
Ports, steam ............. 15¢x23 ins. 1 ins. 
Ports, GXRAUSE 2%x20 ** 
Bridges, width .. 1% ins. 1% ins. 
Eccentrics, throw ........ 


Maximum travel ...... ins. 
Lead, full forward gear. ....... 
Lead, full b’kward gear 1/¢9-in. 

Bellet: TYPO. Belpaire. Ex. wgn-tp 

Barrel, diameter ........ 6 ft. Sins. 6 ft. ins. 


Dome, diameter .......... 2 2 7%" 


Barrel plates, ..........-. %-in. %-in.* 
Smokebox tube plate 5-in. 
Horizontal seams ...... Sext.riv’ted Sext. riv’ted 
Circumferential seams ... Triple riv. Doubleriv. 
Rivets, diameter 1 in. 
Rall to center UDO 8 tt. 5% ins. 


Injectors (2 each) Nos. S and No. 10 


10 Hancock. Monitor. 
Working pressure ........ 210 Ibs. 200 Ibs. 
Firebox a Belpaire Radial stay. 
11 ft. Oins. ft. 11 Ins. 
Side and back %-In. 
Crown plate .... %&-in. 
Crown stays, diameter 1% tns. 
Firebrick arch ...... or None. None. 
Drilled Drilled. 
4 ins. 4 ins. 
Water spaces, front . = 
Tubes: Material ........ ear Iron. Iron. 
Thickness ....... No. 11W.G No. 11 W.G 
Diameter, outside ....... “2 ins. 2 ins. 
Length over plates ...... 13 ft. Sins. 13 ft. 5 ins. 
Area of tube openings .... 6.71 sq. ft. 
Heating Surface: 
Tubes, interior area...... 2051.0 8q. ft. 2823.0 sq. ft 
38.5 ‘* 33.88 
Ratio, heat. surf. to g. area 83.2 tol 82.6 to 1 
Int. tube area to firebx ........ 263° 1 
Sq. ft. of total heating sur- 
face to 1 cu. ft. cyl. vol. ........ 43.0 “1 
Sq. ft. firebox heating sur- 
face to cu.ft. cyl. vol. ........ 3 
Sq. ft. tube heating sur- 
face to 1 cu.ft. cyl. vol. ........ 40.3 * 1 
Sq. ft. grate area to 1 cu. 
Miscellaneous: Exhaust nozzle Single. Single. 
Exhaust nozzle, diameter... ........ 4%, 5, 514"" 
Smokest’k,diam. top & bot. ........ 1 ff. 3% ins 
Height above rail .... 14° 104%" 
Capacity of tender tank . 5.4K) galls. 6,000 galls. 
Brake « Westg.-Am. West’gh'se. 
Tract. force per Ib. of eff. 
press. on piston....... 278 259 
Total tract. force with eff. 
pres. = 85% boilr press. 49,698 44,078 
Total adhesive fract. power 
at 4% w’t on driv. whis. 49,500 40,100 
Ratio of tract. force to w't 
on driving wheels ..... 25% 27% 


and 
HOT WATER HEATING FROM A CENTRAL STATION.¢ 
By H. T. Yaryan, M. Am. Soc. M. E.+ 


If some great genius, like an Edison or a Tesla, were to 
announce to this society that electricity could be pro- 
duced without cost, T imagine there would be a sensation; 
and yet the Toledo Heating & Lighting Co. ts doing this 
very thing, as the six months’ business ending Jan. 1 last 
shows, the load being 199 houses heated and 450 lighted. 
Receipts from 9,064.78 
Wages and salary. 2,827.14 
Expense (taxes, repairs, oil, waste, etc.). 1,896.77 

$9,764.54 

I presume the question will be asked why electricity 
should be treated as a by-product instead of the heat. My 
answer is that charges for heat can be fixed and main- 
tained, the consumption of coal increasing proportionately 
with the number of consumers, while the opposite is true 
of electricity, and a flexible scale of charges is necessary 
if the large excess of output is to be disposed of. 

The system I am about to describe ts so simple that but 
few words are necessary to make it intelligible. The steam 
boilers, engines and dynamos are such as may be used In 
the ordinary electric light station. Heaters of the tubular 
type, through which the water passes from the pumps to 
the mains, receive the exhaust steam from the engines, 
heating the water to any desired temperature. When more 
exhaust is being produced than is required to heat the 
water the excess Is delivered to a water storage tank to be 
used later when the output of electricity is small. The 
circulating system consists of two wrought-iron pipes, 
laid side by side In the ground, carefully protected by {n- 
sulation, one pipe for the outflow of hot water Impelled 
by the pumps, the other for the return water from the 
coils In the various houses heated, going back to the suc- 
tion end of the pumps, to be forced again through the 
heaters, where the loss In temperature Is restored. 

The Toledo Heating & Lighting Co. has two stations, 
known as the Floyd St. and the Twenty-second St. sta- 
tions, and although the heating mains of the two stations 
are separate and distinct, the dynamos of the two stations 
feed into a common system of electric mains. The length 
of the double water mains—that is, ditch—connected to 
the Floyd St. station is 8,550 ft., and the number of houses 
heated is 101. The length of mains from Twenty-second 
St. station is 8,260 ft., and the number of houses heated 
is 98. The amount of radiating surface connected with 
the Floyd St. station is about 90,000 eq. ft., and with the 
Twenty-second St. station about 85,000 sq. ft. The amount 

*Condensed from a paper presented at the Cincinnati 


meeting of the American Society of Mechanical Engineers. 
tToledo Heating & Lighting Co,, Toledo, 0. 
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ced the total membership to 34. This 

_as also divided into a number of sub- 
to each of which was allotted the 
aring a standard specification upon 
“steel work. The method adopted by 
sub-committees was to collect repre- 

ent specifications, and from these to 

ene aa or standard specification. When 
se specifications were discussed and 
the whole committee, and it is in this 
that they are now submitted for general 
With the aid of the opinions and facts 

t by this discussion the American Com- 
es to draft a final set of specifications 
fairly represent American practice. 
specifications will then be submitted 
rnational Committee, and, with others 
by the twelve European Branch Com- 
ill be employed as the basis of the In- 
| standard specifications which that 
will report to the International Asso- 


erican Committee submits the specifica- 
i) it has prepared to engineers with the 
“Are they fair representatives of sneci- 
n use in America, and of the best Ameri- 
ee?” Arrangements have been made by 
specifications as a whole or in part will 
‘ht up for discussion by the leading na- 
«ineering societies of the United States, 
desired further to obtain expressions of 
‘yom individual engineers. For this pur- 
believe that copies of the various speci- 


f - can be procured on application to Prof. J. 
M tor, Lafayette University, Easton, Pa. The 
f ne is a reprint nearly in full of the proposed 
specification for Structural Steel for 


ind Ships: 


of Manufacture.—Steel shall be made by the 

ypen-hearth process. 
Chemical P roperties.—Each of the three classes of struc- 
eel for bridges and ships shall conform to the fol- 


lowing limits in chemical composition: 
-—Steel: Process—, 
Acid. Basic. 
Phosphorus shall not exceed.... 0.08% 0.06% 
r shall not exceed ..... - 0.06% 0.06% 


P al Properties.—There shall be three classes of 
tural steel for bridges and ships, namely: Rivet sfeel, 
ff steel and medium steel, which shall conform to the 
wing physical qualities: 
-———Lbs. per sq. in.————. 
Yield point, Elongation 


not in 8’ not 

Tensile strength. less =e. less than. 
Rivet steel 08 70,000 to 60,000 30,004 26% 
52,000 ‘* 62,000 32000 25% 
Med 60,000 ‘* 70,000 35,000 22% 


For material less than 5/,,-in. and more than %-in. in 
thi kness, the following modifications shall be made in the 
requirements for elongation: (a) For each increase of 


,-in. in thiekness above %-in., a deduction of 1% shall 
be made from the specified elongation; (b) for each de- 


crease of ‘/,g-in. in thickness below °/,,-in., a deduction of 


all be made from the specified elongation; (c) For 
made from any of these_ three classes of steel, the 
equired elongation shall be 5% less than that specified 
above, as determined on a test specimen the center of 
h shall be 1-in. from the surface. 

‘shall be of medium steel. 


Full-sized fest shall 
elongation in 15 ft. of the body of the eye- 
bar, and the tensile strength shall not be less than 55,000 
Ibs per sq. in. Eye-bars shall be required to break in 

te but should an eye-bar break in the head, and 
“> elongation in 15 ft. and the tensile strength 
it shall not be cause for rejection, provided that 
than one-third of the total number of eye-bars 
reak in the head. 

The three classes of structural steel for bridges and ships 
st form to the following bending tests; and for this 
pury the test specimen shall be 1% ins. wide, if possi- 
bie, and for all material %-in. or less in thickness the 
test specimen shall be of the same thickness as that of the 
finished aterial from which if is cut, but for material 
more tk 7 4-in. thick the bending test specimen may be 

Rivet rounds shalt be tested of full size as rolled. (4d) 

\ | shall bend cold 180° flat on itself without frac- 
c outside of the bent portion; (e) Soft steel shall 


tested b 


hend cold 180° flat on itself without fracture on the out- 
side bent portion; (f) Medium steel shall bend cold 
ISO” ar ind a diameter equal to the thickness of the spect- 
n mn ‘ested, without fracture on the outside of the bent 


noless than 9" 
= 22860" 
25407 
4 
gee 


St est Piece for Sheared Plates for Bridge 
and Ship Work. 


and Methods of Testing.—The standard test 
‘n. gaged length shall be used to determine 
properties specified above. The standard 


shape of the test specimen for sheared plates shall be as 
shown by the accompanying sketch. 

For other material the test specimen may be the same as 
for sheared plates, or it may be planed or turned parallel 
throughout :ts entire length and in all cases where pos- 
sible, two opposite sides of the test specimens shall be the 
rolled surfaces. Rivet rounds and small rolled bars shall 
be tested of full size as rolled. 

One tensile test specimen shall be taken from the fin- 
ished material of each melt, but in case this develops flaws 
or breaks outside the middle third of its gaged length, it 
may be discarded and another test specimen substituted 
therefor. 

One test specimen for bending shall be taken from the 


- finished material of each melt as it comes from the rolls, 


and for material %-1n. and less in thickness this specimen 
shall have the natural rolled surface on two opposite sides. 
The bending test specimen shall be 1% ins. wide, if possi- 
ble, and for material more than *%4-in. thick the bending 
test specimen may be %-in. thick. 

The bending test may be made by pressure or by blows 

Material which is to be used without annealing or fur- 
ther treatment shall be tested for fensile strength in the 
condition in which it coses from the rolls. For material 
which is to be annealed or otherwise treated before use, 
a full-sized section of tensile test specimen length, shall 
be similarly treated before cutting the tensile test speci 
men therefrom. 

For the purpose of this specification, the yield point 
shall be determined by the careful observation of the drop 
of the beam or halt in the gage of the testing machine. 

In order to determine if the material conforms to the 
chemical limitations prescribed, analysis shall be made 
of drillings taken from a small test ingot. 

Variation in Weight.—The variation in cross-section or 
weight of more than 244% from that specified will be suffi 
cient cause for rejection, except in the case of sheared 
plates, which will be covered by the following permissible 
variations: (h) Plates 12% lbs. per sq. ft. or heavier 
when ordered to weight, shall not average more than 214% 
variation above or 2%% below the theoretical weight. (i) 
Plates under 12% lbs. per sq. ft., when ordered to weight, 
shall not average a greater variation than the following: 

Up to 75 ins. wide, 24% above, or 214% below the theo 
retical weight: 75 ins. and over, 5% above or 5% below 
the theoretical weight. (j) For all plates ordered to gage, 
there will be permitted an average excess of weight over 
that corresponding to the dimensions on the order equat 
in amount to that specified in the following table: 

Table of Allowances for Overweight for Rectangular Plates 
When Ordered to Gage 
(The weight of 1 cu. in. of rolled steel is assumed to be 
0.2833 Ib.) 
Plafe 14-in. and Over in Thickness 
Thickness of idth of plate.-——— 


plate UptoT5ins. OverlWins 
4-in. 10% 14% 18% 
5/iq-in % 12% 16° 
7% 10% 13% 
7/,e-in 6% 8% 10% 
14-in 5% 7% 9% 
114% 614% 814% 
54-in 4% 1% 8% 
Over %-in. 344% 1% 64% 


Plates Under \4-in. in Thickness. 


Thickness of ———Width of plate.—— 
Up to 50 ins. 


50 ins. & above. 
up to 10% 1h 

s2 /16 814% 1214%, 


Finish.—Finished material must be free from injurious 
seams, flaws or cracks, and have a workmanlike finish. 

Branding.—Every finished piece of steel shall be stamped 
with the melt number, and steel for pins shall have the 
melt number sfamped on the ends. Rivets and lacing 
steel, and small pieces for pin plates and stiffeners, may 
be shipped in bundles, securely wired together, with the 
melt number on a metal tag attached. 

Inspection.—The inspector representing the purchaser, 
shall have all reasonable facilities afforded to him by the 
manufacturer fo satisfy him that the finished material is 
furnished in accordance with these specifications. All 
tests and inspections shall be made at the place of manu- 
facture, prior to shipment. 


STEEL HOSE-ARMOR AND HOSE COUPLING. 


Rubber hose used to carry compressed air, steam 
or water under pressure for power purposes, is 
liable to be kinked or bruised in handling, and its 
tendency to burst is thus increased. In order to 
prevent this, a style of hose has been devised 


Fig. 1.—Armored Hose with Climax Coupling. 


which is wrapped by two thin flat steel bands, 
about %-in. wide, wound spirally in opposite di- 
rections and woven together to form a flexible 
protective covering, as shown in Fig. 1. A diffi- 
culty at first experienced with this hose-armor 
was that of holding it securely at the ends of the 
length of hose so as to prevent slipping. This 
has been overcome by the Climax coupling, a sec- 
tion of which is shown in Fig. 2. The end of the 
rubber hose is clamped in a conical casting (A), 
on the outside of which are laid the ends of the 
steel bands, and over this is fitted the conical 
sleeve (B), which grips the bands. By screwing 
down the nut (C) the sleeve (B) is drawn up on 
the casting (A), thus tightening the grip on the 
bands. In case of the hose being submitted to high 


pressure the tendency is to force the armor out, 
which would pull down the casting (A) and simply 
tighten the grip. 

Where rubber hose is used under pressure, it 
must generally be of heavy weight, and even then 
its life is short It is claimed that a lighter hose 
with this armor will stand higher pressure and 
last longer than more expensive hese. A piece of 
two-ply hose fitted with the armor has been tested 
to a pressure of 1,800 Ibs. per sq. in. without fail 
ure. The armored hose is manufactured by the 
Metallic Flexible Tubing Co., of Philadelphia, and 
the Climax coupling is the invention of Mr. FE. G 


Fig. 2.—Section of Climax Coupling for Armored 
Hose. 


Street, 509 Temple Court Building, Chicago, whos: 
specialties include the hose and coupling, and to 
whom we are indebted for information. The ar 
mor gives a smcoth surface, and for suction hese 
it can be applied on the Inside as well as the out 
side. It can be applied to hose already in use. 
The coupling can also be applied to any hose by 
means of a suitable expander designed by Mr ‘ 
Street, in which the mandrel is expanded by a ta 
per stud on the end of a capstan-headed gs 
This expands the hose into the groove of th : 
conical casting, as shown in Fie. 2. i 
We are informed that both the armored hos: 
and the hose coupling are largely used in the U 
S. navy yards, in locomotive and bridge shops, and 
by mining and railway companies, ete. They ar 
also considered to be well adapted for air brak« 
and steam heating connections on railway trains, f- 
and it is intended to push their introduction 
this service. 


crew 


in 


TRAFFIC DEVELOPMENT ON THE KIEL SHIP CANAL. 


Late official reports give considerablk detail 
touching the development of traffic onthe NorthSea ; 
and Baltic, or Kiel! Ship Canal. Two tables show 
the number of ships passing through the canal in 
the years 1895, 1896, 1897 and 1898, and their 
spective tonnage 


re- 
and means of propulsion. 

The number of vessels using the canal, in 185, 
was 16,834, divided into 7,531 steamships and 9.303 
sailing vessels. In 18908 the total had increased to 
25,816 vessels, with 11,005 propelled by steam, and 
14,811 by sails. In 1896 the total tonnage was 
1,848,858 tons, or 1,407,435 tons steam, and 441,023 
tons for sailing vessels. In 1898S the total tonnage 
was 3,117,840 tons, of which 2,467,830 tons r 
sented steam and 64),001 tons, sailing ships. 

The canal is 58 miles long, with tidal locks only, 
at the two extremities. 


‘ pre 


In 1897 the average time 
of transit through the canal was Sh. 36m., as com- ; 
pared with 9 h. 33 m. in 1896. The mean speed of ‘ 
steam vessels, drawing 16.4 ft. of water, was thus 
about 8 miles per hour; and for larger vessels it 
was 6.9 miles per hour. The average time eon q- 
sumed in passing the locks, was 8.8 m., at Hol- 
tenau, on the Baltic side, and 17.1 m. at Brunsbut- : 
tel, on the North Sea side. In the year 1SUS8, the ‘ 
mean time for passing the canal, for vessels draw 
ing 17.7 ft. of water, was 8 h. 48 m.; this loss of 
time of 12 m. was due to the sinking of the ship 
“Trygg,” causing an obstruction in the channel: 
and also to the creation of a new passing station. 
In 1896 the total receipts from the canal amount- + 
ed to 1,016,854 marks, and the expenses were hi 
2,074,792 marks. In 1897, the receipts increased sy 
by 283,490 marks; but the expenses increased 
203,490 marks, due to new é6quipment and 
the improvement of the channel. During 1898 the i: 
total receipts were 1,634,337 marks, and the ex- , 
penses were 2,066,737 marks, representing an in- BH 
crease of 25.72% in receipts over the previous year, 1 
and a diminution of 9.3% in expenses. In brief, 
while the traffic is slowly increasing, the canal was 
not yet paying its operating expenses in 1898. ° 
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of coal consumed at both stations during the heating sea- 
son, from October 1 to May 1, averages 5,000 short tons 
of coarse slack, or about 25 tons to the residence. These 
same buildings, if heated by their own furnaces, would 
average not more than 18 tons of hard coal each. The dif- 
ference may be accounted for by the loss of heat in ground 
radiation, and largely by the fact that we heat the build- 
ings more thoroughly and for a greater number of hours 
than they could or would do by private furnaces. The loss 
of heat through radiation in our mains is an important 
one, and I am sorry not to be able to give positive data, 
but it is impossible more than to approximate the loss. 
From careful observation I estimate the loss to be between 
15% and 20%. The water reaches the extreme end of our 
lines, three-quarters of a mile from the station, in the 
coldest weather, with a loss of 12° F., which would be an 
average of 6° to all of the houses. As the water returns to 
the station with a drop of 35°, this would indicate about 
17% loss in the ground, which I believe to be nearly cor- 
rect. A pressure of 60 Ibs. is maintained on the feed line 
during cold weather and 40 Ibs. during moderate weather. 
The service pipes to the various houses are 1-in. pipe, and 
the return line throttled with a disk inside the building, 
the size of opening depending upon the quantity of radia- 
tion, but average %-in. The houses are equipped witb 
radiation sufficient to heat them to a temperature of 70° 
F., with water entering the house at 160° F., when the 
outside temperature is freezing. By raising or lowering 
the temperature of water 1° for each degree of variation 
in the outside temperature we are able to maintain a con- 
stant temperature in the houses during all kinds of 
weather. There is no occasion for the consumer to regu- 
late the flow of water during the entire winter, and with 
few exceptions our consumers open the supply valves in 
the fall and only close them in the spring. The extreme 
limits of temperature of the water is from 130° in moder- 
ate weather to 212° in the coldest. 


Insulation. 


The insulation used is shown in section herewith, and is 
both effective and inexpensive. The top, bottom and sides 
are made in separate sections by using for top and bottom 
three 1-in. boards, separated with %-in. strips to form air 
spaces, with 1-in. x 4-in. boards on the sides to prevent 
the entrance of earth. This manner of insulation is as near 
perfect as can be hoped for, and the only improvement 
which might be suggested is to creosote the outside boards. 
After four years of use the only sign of rotting is in the 
outside boards which come in contact with the earth. The 
heat in the mains keep all other boards perfectly dry, and 
it would seem that their life was indefinite. The mains 
are laid in a ditch only 30 Ins. deep, as we have found by 
experience that the nearer they are to the surface of 
ground the less loss by radiation. The reason for this is 


Fig. 1.—Heat Insulation for Hot-Water Distribution 
Mains; Toledo Heating and Lighting Co. 


simple enough, as wet ground is a better conductor of heat 
than dry, and the deeper you go the longer the ground re- 
mains wet. 

Heaters. 

The heaters are really surface condensers, and I have 
some hundreds in use for this purpose, the only novelty 
about them being the manner of providing for the differ- 
ence in expansion of copper tubes and iron shell. No 
thimbles or other devices are used to permit a slip through 
flue sheets, but each tube is rigidly expanded in the top 
and bottom flue sheet. They are 7 ft. long, 24 ins. in 
diameter and contain 500 %-in. copper tubes. The tube 


before entering is bent so as to make a permanent sag of 
%-in., which is intensified to about %-in. in expanding, 
by the use of a drift. 


Grease Traps. 


As al, the water of condensation is sent back to the 
boilers, a thorough separation of oil is necessary. I have 
found most of the so-called traps a delusion, as they de- 
pend upon slowing down the steam current to permit the 
particles of oil to be dropped. The finer particles, how- 
ever, are so thoroughly entrained that they are carried to 
the condensers and thence to the boilers. The trap shown 
in Fig. 2 was really constructed to separate entrained salt 
water in distillers on shipboard under a vacuum, where 
the speed of vapor is high. The principle involved is 
separating the volume of vapor into jets by passing 
through 1-in. tubes equal in area to the exhaust pipe, so 
that only a narrow space intervenes between the end of 
tube and impinging surface. The smallest particle of 
entrained substance is carried over this space by its own 
momentum, and is held by the impinging surface, where 
it runs off through the drain pipe. Incidentally, I may 
state that fully one-half of the oil used on engines and 
pumps is recovered and used over again. 


Expansion on Mains. 


The provision for expansion on underground mains is ot 
vital importance. After trying all manner of devices the 
ordinary U, where the run is straight, and 90° bends at 


Fig. 2.—Grease Separator for Exhaust Steam; To- 
ledo Heating & Lighting Co. 


corners, answer the purpose admirably and give no trouble 
whatever. The Us are placed about 600 ft. apart, and as 
the extreme expansion is about \%-in. to 100 ft., only 4% 
ins. are necessary to be taken care of by each U. As the 
mains are laid cold, we put an extra strain when laying 
on the Us in an opposite direction to that in which they 
work when allowing for expansion. 


Corrosion of Mains. 


Almost the first question asked by a practical engineer 
is, How about the corrosion of your pipes? I am happy 
to say that I can answer this question in a satisfactory 
manner, as over 10,000 ft. of pipe were relaid last sum- 
mer, after being in use five years. The wrought-iron pipe 
showed no signs whatever of corrosion, but steel pipe 
was perceptibly affected. There was a great difference in 
different lengths of steel pipe, but all were affected more 
or less. The appearance of the pipe showed the formation 
of nodules on the inside, varying in number from one 
dozen to 100 in a length of pipe and in size from a grain of 
corn to a hazel nut. When the nodules were removed a 
soft underlayer of carbon remained, and with the finger 
nail this could be removed, developing a perfectly round 
pit from \ to 3-16 in. deep, but in no instance had the 
pit perforated the pipe. As a matter of curiosity, some 
steel pipe which had been in use two years was examined 
and found to be in exactly the same condition as that of 
five years’ use. The action seems to be electrolytic, some 
particle of impurity forming the nucleus for decomposi- 
tion of the steel. If any inference can be drawn from the 
facts stated, it is that the impurity has lost its power to 
cause electrolysis after being surrounded by a sufficient 
amount of graphite. The most important lesson taught, 
however, is that only wrought pipes should be used for 
water circulation. 

Friction Loss in Mains. 


In calculating the size of mains for a given number of 
houses it became necessary to know the relative friction 
of hot water as compared to cold. To my surprise I was 
unable to find any data that were of value, and to settle 
the question I made some tests which may be useful in 
future work. A run of 450 ft. of 1-in. wrought-iron pipe, 
with numerous bends, was connected to a heater and the 
water passed through a meter. With a constant pressure 
of 10 Ibs., the following cubic feet of water were delivered 
at the open end of the line in five minutes: 


Steam vs. Hot Water. 

As exhaust steam heating from central] «: 
introduced to a limited extent, it May not 
to call attention to the objections to steam 
apply to hot water. 

1. The exhaust not being uniform ip 
throughout the entire period of 24 hours. , 
must be used during the minimum load o 
be lost during the maximum load. 

2. The excessive cost of laying steam ma 
be large and thoroughly protected from 
water. The temperature of pipes being at 
point of water, any infiltration is conver: 
and thus a vast amount of heat is dissipate 

3. It is absolutely necessary that from 5 : 
pressure shall be carried on the engine, \ 
ingly wasteful. 

4. The condensation of steam is wasted 
large percentage of heat. 

5. The piping of houses is expensive on 
large size required to convey steam with 1 
pressure. 

6. The service is not astisfactory on aceou: 
in regulation, especially in mild weather 

7. The offensive smell, due to vents and 
boxes. 

8. Water hammer, due to condensation in 

9. The quality of heat, especially where 4: 
is used. 

10. Danger from fire, which has been abun 
strated, can ‘arise from long continued con 
pipes with wood in an inclosed place. 

11. Greater loss by radiation in ground, du 
age higher temperature of mains. 

12. The necessity for sewer connections to 
densation in mains where traps may form. 

13. The rapid destruction of all iron drips 
solvent action of distilled water. 

14. The filling of the entire system with ai; 
down occurs for any length of time. 

The only counter charge I have ever hear) 1 
that it required live steam to run the pumps 
largely offset by the back pressure on eng 
steam system, and can be made a large sour 
by selling the heat, as none is wasted. 

During the past two years the system I ha 
has been installed and is now in successfu! nit 
the following cities and towns: La Porte, Indi Ma: 
Ill.; La Crosse, Wis.; Kenosha, Wis.; Alton, I\!.. Portag 
Wis.; Boone, Perry, Ida Grove, Iowa Falls 1 Mas 
City, Iowa. 

During the present summer the company w! 
sent will install a refrigerating plant for 4d 
distributing cold brine in exactly the same n r 
we do hot water, but using a separate set of : s. We 
shall use an ammonia-absorption machine, 0; ted with 
exhaust steam, so that as the demand for eases 
that for cooling purposes begins, thus utilizing the ey 
haust steam from our engines during the sumn months 
which now goes to waste. 


STANDARD AMERICAN SPECIFICATIONS FOR IRON 
AND STEEL. 

The task of preparing a series of speci/cations 
for iron and steel which would represent fiirly th 
best American engineering practice, as many of 
our readers know, was placed in the hands of a 
special committee of the American Section of th 
International Association for Testing Materiils. ai 
its annual meeting held in August, IN‘") This 
committee has just made public the results of its 
work in the form of a report of its procvedings 
and sets of standard specifications, as fo!) ws: (1) 
Structural Steel for Bridges and Ships: ‘/) Stru 
tural Steel for Buildings; (3) Steel for his: (4) 
Open-Hearth Boiler Plate and Rivet Sti: ©) 


Steel Castings; (6) Steel Splice Bars; ({) Stee! 
Axles; (8) Steel Tires; (9) Wrought Iron; 1nd (1!) 
Steel Forgings. These several specificat' as at 


present adopted are tentative only, and ir sub- 
mitted now in order to obtain a discussion { tier 
provisions, which will enable a final draft \{ each 
to be prepared for presentation to the Ass. iation 
for final discussion and adoption at the :nnual 
meeting in October. 

The committee appointed in August, |~!9, as 


noted above, forms the American Branch Com- 
mittee No. I., International Rules an 
fications for Testing and Inspecting Ir and 


Steel,” of the International Association for — sting 
Materials. As appointed the committee © = siste! 


of five members, but it was given pow (9 (1 
crease its membership to such a numb as 't 
chose. Advantage was taken of this priv >) 
the committee, which at its first meeting ‘edt) 
increase its membership to 20 by the ai n of 


15 new members. Subsequent additions mem- 
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As a result of the recent discussion over armor 
plate and its price, in the U. S. Senate, there 
have been various mis-statements in the pub- 
lic press regarding the wonderful penetrating 
power of “a new projectile’—a soft steel-capped 
armor-piercing shell. We are told that it has late- 
ly passed ‘“‘clean through” 14 ins. of Harveyized 
steel, and a 6-in. projectile of this type has per- 
forated an 8-in. Krupp armor plate. The first 
statement is not true, inasmuch as the shell pene- 
trated 14 ins. into the Harveyized plate, with the 
point just appearing at the back; and the perfora- 
tion of the Krupp plate was due to an increase in 
the velocity of the projectile from 2,300 ft. to 2,580 
ft. per second, rather than to any change in the 
projectile. The fact of the matter is that this 
capped projectile is not new; our battleships were 
supplied with them in the Spanish-American war, 
and Russia and our own Navy Department have 
been experimenting with them for several years. 

The practical failure of the earlier experiments 
was due to the inherent difficulty of so attaching 
the soft steel cap to the projectile that it would 
perform the duty expected from it. It was this 
difficulty that was overcome by the late Isaac G. 
Johnson, of Spuyten Duyvil, N. Y., whose soft 
steel capped shells have successfully withstood 
the government tests and proved their powers of 
penetration. 


a. 


In this connection an interesting story is told 
of the incident which first induced Mr. Johnson 
to turn his attention to the use of capped projec- 
tiles against armor plate. He was then manufac- 
turing chilled cast-ste2] shells for the government 
and was present at a test of these shells at Indian 
Head. Two exactly similar targets were in posi- 
tion, but the one not to be tested at that time 
was covered by a boiler plate screen. The target 
fired at had smashed all the projectiles delivered 
against It, when, by a mistake of the gunner, one 
of the same shells struck the screened target, and 
to the surprise of those present it passed clear 


through this target. Mr. Johnson was quick to no- 
tice that the result was due to the intervention of 
the boiler plate, acting as a cap and lubricant, and 
protecting the point of the shell against initial 
destruction by the hard face of the target. He at 
once studied the trials and failures of previous ex- 
perimenters and evolved the capped shell now 
bearing his name. 

The action of this soft cap in enabling a 
projectfie to ‘penetrate armor explained 
as follows: The sudden stoppage against the 
hard face of the armor of a projectile, de- 
livered at a velocity of nearly 2,600 ft. 
per second, evolves intense heat, weakens the 
point of the projectile, and, at times, actually 
melts it, as is shown by a ring of melted metal at 
the point of impact. The office of the cap is to 
take up this heat and work, and to thus leave the 
point of the projectile practically intact and in a 
condition to exert all its force in overcoming the 
resistance of the plate. The cap, by welding itself 
to the face of the armor, also acts as a guide and 
support to the point of the projectile; and the 
softer metal serves as a lubricant. It is also ar- 
gued that the welded cap-metal largely overcomes 
the tendency of the point to glance, when the line 
of fire is somewhat oblique to the face of the ar- 
mor plate. As may well be imagined, the effec- 
tiveness of the cap largely depends upon the man- 
ner in which it is attached to the point of the 
shell; and it is in this particular that American 
ingenuity has achieved a success that was no- 
where else attained. 


> 


The report on water purification experiments at 
Washington, D. C., abstracted elsewhere in this 
issue, adds one more to the list of valuable con- 
tributions to the literature of water filtration, 
which have recently been made. 

Doubtless all will agree that the capitol city 
of the United States ought to be furnished with 
the best water supply that American engineering 
talent can provide. This is far from being the 
case at present; and it is to be hoped the investi- 
gation recorded in Col. Miller’s report may result 
eventually in the carrying out at Washington of a 
model water purification plant for the city’s 
supply. 

If the report of the Washington experiments is 
not in all respects as complete and satisfactory as 
might be desired, it can doubtless be ascribed to 
the limited appropriation which was available for 
the work. It certainly answers in the affirmative, 
however, the question implied by the title of the 
report, “Feasibility and Propriety of Filtering the 
Water Supply of Washington, D. C.” 


> 


As to whether mechanical filtration along the 
lines recommended is the best means of improving 
the quality of the Washington water, the report 
is hardly convincing. There is little doubt but that 
the proposed plan, with some modifications, will 
give a very satisfactory water, but it is by no 
means certain, from the evidence presented, that 
equally good results might not be obtained by a 
combination of storage, subsidence and slow sand 
filtration, with coagulation at certain periods of 
very bad water. 

The proposed site for the filter beds is on land 
valued at 5O cts. per sq. ft., requiring an expendi- 
ture of $556,000 for land purchase, alone. Then the 
lay of the land is such that 731,000 cu. yds. of 
grading, at 30 cts., are required, making $219,000 
more. Still further, the estimates provide for cov- 
ered filter beds, nqtwithstanding the fact that 
Washington is in a comparatively mild climate, 
and that both Messrs. Weston and Hardy believe 
covering is unnecessary. The cost of covering the 
beds is estimated at $482,000. The report contains 
no reason for choosing so valuable land for the 
site of the filter beds, except the statement that 
the beds should be as near as possible to the new 
reservoir. The relatively small area required for 
the mechanical filter plant renders it of less im- 
portance that it should be built on cheap land, 
but with an item of $775,000 for land and pre- 
paratory grading in the case of the filter beds, or 
nearly $13,000 per 1,000,000 gallons normal capac- 
ity, it would seem worth while to make some esti- 
mates on other sites, especially as the water has to 
be pumped in any case. If the cost of land and 


grading were cut in half, and the fil: 
covered, a saving of $870,000, or ov-: 
the whole cost, would be effected. Th 
partially offset by the possible necess! 
viding a larger reserve filtering area 
crease in the cost of scraping and car 
beds, besides which there might be 
conduit construction, but a large net 
still be expected. 

The report indicates that slow san 
would be insufficient during times of ¢ 
bidity, but with the 300,000,000 ga)! 
capacity soon to be added, making ten 
age in all, could not the river water be ; 
tirely during some of its most turbid pe: 
is given no consideration whatever in 
but Mr. Weston does advocate supplen 
agulation, to relieve the slow sand filte; 
of very turbid water. Colonel Miller 
this recommendation, but dismisses it 
that no funds were available for invest 
plan, and that ‘“‘no practical experience” 
system “is available.” This latter st 
qualified on the preceding page by sayi 
“system has never been operated in pra 
large scale.”” While the statement as « 
probably very true, yet subsidence has 
plemented by coagulation with good 
several instances, notably at Kansas Cit 
described in Engineering News of Jan. 4 
combined capacity of the four settling 
Kansas City is 60,000,000 gallons. Th 
average daily water consumption cannot 
but it was 11,000,000 gallons a few year: 


> 


We have long wondered why some coseiian: | 


not oftener used in settling reservoirs 
water is very bad. It requires almost no a 
expense for construction, and the period 
ble use, in many cases, is so small that if | 
cost were distributed over the whole year 
crease per 1,000,000 gallons would be v: 


A merely nominal expenditure at Wash! 


t 


ngton 


would suffice to test subsidence and coagulation at 


the experimental plant. 


While the effect of coagulation on the subside} 


water was being tried for a few months 
would be ample time to make new estimat:s fo: 


ther 


i 


slow sand filtration plant on a less expens.ve sit 


with beds not covered, and with a supplemen 
At the same time, att: 


coagulating plant. 


tary 


might be given to the possibility of excluling riv: 


water from the reservoirs during periods 
mum turbidity, and in addition the who! 
might well be referred to some engine 
rienced in water purification. 


Unless (i 
moves faster than usual in making appro»: 
for the benefit of the District of Columbia 


will be ample time to do all this before funis t 
start work are available, but even if further in- 


vestigations resulted in delay they would 
warranted. 


Two important questions relating to sien 
and interlocking were discussed at the mevti! 
the Railway Signaling Club held in Chicago 
week. The first of these was in regard | 


source of supply from which railways ar 
tain men for the signal department. At t! 


ent time, the repairmen form practically t): 


source of supply for inspectors and assistan 


these men are generally uneducated, ani 


competent to deal with the general princi! 


practical problems which have to be met 
higher positions. The discussion was ! 
about by a paper presented by Prof. R. A 
of Purdue University, outlining a suggeste 
of instruction in signaling and interlocki: 
This would be based upon general cours: 
struction in mechanical and electrical ens 
and might be taken in connection with th 
course in railway mechanical engineering 
uates from this course would have had so 
experience, and would be well grounde:! 
chanical and electrical engineering, an! 
have had the benefit besides of the speci! 
tion in track work and in railway operati ! 
young men, beginning as repairmen, 
fitted by their education for promotion t 
positions from time to time. The develop 
the signaling department on railways in th: 


try has been very rapid within the past fe» 
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INinois Central RR. 


Cleveland, Cincinnati, Chicago & St.Louis Ry. 
FIG. 2.—SPRING RIGGING OF BOTH LOCOMOTIVES. 
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this department has to deal, its import- 
-< requirements will be more generally 
and there will undoubtedly be a'grow- 
.] for recruits of a somewhat higher 
«with more technical education than the 
.ommonly employed as repairmen and 
A start in this direction has already 
at some of the engineering schools, and 
ely to develop a somewhat new field for 
‘ies of engineering students. 


er subject discussed was in regard to the 

» of railway grade crossings, particularly 

.es where stations are located, and where 

-ke connections. A paper by Mr. J. L. Ver- 

nervisor of Interlocking of the Eastern 

¢ the New York, New Haven & Hartford 

is presented, and commenced by outlining 

ulties of operating at such a crossing, 

tected by the usual arrangement of sig- 

| derails. With trains making close con- 

one train would have to pull up to the 

and discharge passengers and baggage, 

, back up out of the limits of the interlock- 

rder to enable the signals to be cleared and 

closed to allow the other train to come cp. 

when the second train has gone, the first 

» st return and make another station stop to pick 

up the passengers and baggage. The paper out- 

a suggested plan involving the use of de- 

r bars and extra signals by which it was 

ed much greater convenience in operating 

woald be secured, while an engineman running 

past a home signal at “stop” would have suffi- 

ient space in which to stop before reaching the 

second home signal. In the discussion of this pa- 

per, by the members of the Signaling Club, the 

proposal to do away with derails met with unani- 

ynous disapproval, and it was shown that a man 

who would run by two signals would be just as 

likely to run by the third signal Various in- 

stances were cited to prove the absolute necessity 

of derails, but on the other hand it was stated 

that crossings on Eastern railways had been very 

generally worked without derails until within re- 

cent years. The general sentiment, however, was 

that the absolute derailing of a train should be 

provided for as a means of safety at all crossings. 

On the Illinois Central R. R., at locations similar 

to that described by the author, two derails are 

put in. A train making a station stop passes the 

main (or high speed) derail, but is held by a sec- 

ond derail between the station and the crossing. 

With the train standing at the station and the 

crossing thus protected, the signals can be cleared 

for the other line. In this connection it may be 

noted that the Western Society of Engineers re- 

cently devoted an evening to the discussion of a 

patented system of protecting grade crossings by 

devices which would automatically set the brakes 

on a train passing a home signal at danger. As 

few of those present were familiar with signaling 

or with train service, the discussion fell rather 

flat. The same device was referred to in the dis- 

cussion by the Railway Signaling Club, but such 

a system was considered unsafe and not consistent 
With good practice. 
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The mine disaster at Scofield, Utah, which was 
briefly noted in our last issue, turns out to have 
been a dust explosion. Whether the dust was orig- 
inally fired by the explosion of a small quantity 
of powder or a jet of mine gas will probably never 

\n; but in either case the primary cause of 
‘saster was the dust which was heavily scat- 

red all along the workings, ready to be taken up 
and disseminated in the air to carry the flame 

by the rush of air following any slight 
The deaths which occurred, however, 

t all due to the explosion, but largely to 
ume of noxious gases (carbonic oxide chief- 
t generated, and which gradually per- 

entire mine. The force of the explo- 
shed the interior ventilating system, as 
ppens in a mine explosion, and there 

ins of withdrawing the foul gas from 
fore its deadly work was done. 
‘| disaster, with its long death roll, adds 

‘he list of serious casualties that have 


adother 


where it may be overlooked, but in a prominent 
place in his memory—that any combustible dust 
is, under proper conditions, a dangerous exposive, 
and should be guarded against as if it were dyna- 
mite or gun cotton. 

It is not often realized how small a quantity of 
dust is required, floating in air, to form an explo- 
sive mixture. If perfect combustion were attained, 
about 12 Ibs. of air would be required to burn one 
pound of carbon. Practically, however, a far 
larger quantity of air than this is required, and 25 
to 50 lbs. are probably frequently drawn through 
a fire to burn 1 lb. of coal, and a dust explosion 
might take place, it is probable, when air and dust 
are mingled in the proportion of 50 to 100 ibs. of 
air, or even more, to one pound of dust. Taking 
the weight of air as 1-13-lb. per cu. ft., a room 10 
ft. square and 10 ft. high would contain about 77 
lbs. of air, hence the dissipation of a single pound 
of dust through such a room might be sufficient 
to create an explosive mixture. 

On the practical side, it is well known that flour 
mills, candy factories and other dust-creating 
works have been blown up when the quantity of 
dust about them was by no means unusually large. 
Dust is bad for operatives, bad for machinery, 
and dangerous into the bargain. Numerous meth- 
ods for its suppressjpn are now available, and 
there is no good excuse for its presence in dan- 
gerous amount in any manufactory. 
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The recently issued annual report of the General 
Electric Co. is a notable document, both as an ex- 
ample of conservative accounting and administra- 
tion in the financial affairs of a great corporation, 
and because of its frank public statement of facts 
and figures which most corporations keep secret. 
We are told, for example, that the total sales of 
the company last year were over $22,379,000; the 
expenses, including taxes and depreciation, were 
in round numbers, $18,573,000, leaving a profit on 
goods sold of over $3,800,000. Of this profit, 
$1,282,000 is paid out in dividends and interest, 
and the rest is apparently put by for a rainy day. 
Manifestly, such a huge business as 1899 rolled up 
cannot be expected to be permanent. It is of in- 
terest in this connection to note that the total fac- 
tory floor space in all the company’s works is in 
round numbers, 2,000,000 sq. ft. Thus the com- 
pany made a profit in its manufacturing opera- 
tions in 1899 of nearly two dollars for each square 
foot of floor space in its factories. 


FRANCISCO GARBAGE DISPOSAL WORKS 
AND FRANCHISE. 


The San Francisco garbage crematory, de- 
scribed elsewhere in this issue, is the largest sin- 
gle plant for burning garbage yet built in this 
country, if not in the world. It has a rated ca- 
pacity of 600 short tons a day. It is also notable 
for requiring no fuel save the wastes it is designed 
to»burn, a rare thing in this country, although 
common enough in works abroad.* 

Unfortunately, no complete figures of cost of 
operation could be obtained by Mr. Mills, the en- 
gineer who investigated the San Francisco plant 
for us and prepared the article in question. This 
is largely due, we suppose, to the fact that the 
plant is owned and operated by a private com- 
pany, under the unique conditions described be- 
low. 

The company reported its labor account during 
March, 1900, as at the rate of $40 a day, from 
which and other figures Mr. Mills computes the 
cost of garbage cremation, for labor alone, at 
6 cts. per cu. yd., or 15 cts. per short ton, not in- 
cluding the disposal of ashes and clinker. The 
company states that the latter item is a trifle 
more than offset by the revenue from the sale of 
the material for filling in low grounds near the 
works, but that does not help any one who desires 
to learn the actual operating expenses of the fur- 
naces. The company reports very light expenses 
for repairs during the 244 years it has been in 
operation, but these will doubtless be heavier in 
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*For description and comments on a similar but smaller 
lant at Mon see Eng. News, Nov, 2, 1804; Deo, 
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on Vv unsystematic, as might be ex- 
xe emma With the wide intro- een caused by the explosion of dust. Every en- the future. It carries no insurance. As it does 
; vapid extension of the equipment gineer should write it down—not in his note book, not use its steam plant, its expenses for water 
rapic § 


are presumably light. 
is given. 


No information as to taxes 
There have been heavy legal expenses, 


but chargeable against the company’s exclusive 
franchise for garbage disposal, rather than to the 
method of disposal itself. The first cost of the 


plant is given by the company as S75,.000. The 
amount of garbage reported as burned since the 
works were started was 232,920 cu. yds. from Nov 
8. 1897, to Dec. 31, 1898, and 169,201 cu. yds. for 
the year 1898, a total of 402,121 cu. yds., estimated 
at 160,848 short tons. The total period covered 
was 784 days, or 672 working days. This gives 
205 tons for each day in the year, or 240 tons for 
each working day. The figures for the year 1899 
alone are only 216 tons per working day, due, it 
is said, to the fact that the scavengers failed to 
deliver large quantities of refuse to the crematory 
the first part of the year, as explained by Mr. 
Mills in his article. The labor account of $40 a 
day for March, 1900, was said to correspond to a 
daily treatment of 260 tons. What the actual 
average labor account has for the period 
since the plant was put in operation, or what it 
was for the year 1899, we cannot say. Assuming 
labor at $40 a day through the whole of 1899, the 
cost of labor per ton, for an average of 916 tons 
per working day, is a little less than 19 cts. It 
should be noted, however, that the men work 
eleven hours a day, which is three hours longer 
than would be permitted on municipal work in 
some Eastern cities, or, we believe, than is now 
allowed on new municipal contract work in San 
Francisco. It may be added, before leaving the 
question of cost of labor, that on Feb. 4, 1898, 
about three months after the plant was put in 
operation, Mr. Chas. J. Okell, Secretary and 
Treasurer of the Thackeray Incinerating Co., o? 
San Francisco, wrote us that its furnaces were 
“now incinerating the garbage of San Francisco 
without the aid of fuel at a cost of 14.9 cts. per 
ton.” It will’ be seen, from the foregoing, that 
the parties in interest are united and persistent 
in claiming 15 cts. per ton as the cost of labor at 
the San Francisco crematory. Tie claims would 
rest on a better foundation if they were based on 
the actual labor account and quantity of refuse 
burned for a year, instead of figures for a day or 
month, assumed to be representative of a larger 
period. Besides this, it should not be forgotten 
that no allowance is made for the final disposal of 
ashes and clinker. 

As to there being no fuel bill at these furnaces, 
it must be remembered that the matter con- 
sumed is mixed refuse, containing quite a propor- 
tion of readily combustible matter, the contract or 
franchise virtually requiring all wastes passing 
through the public streets to be taken to the fur- 
nace. This, it is reported, has been interpreted by 
the company io include combustible wastes which 
manufacturing concerns stand ready to use under 
their boilers, but how much truth there is in the 
report we cannot say. It is interesting to note in 
passing that the assumed weight of all the ma- 
terial burned during the 26 months ending with 
the close of 1899 averages 410,000 Ibs. for each 
day in the year (on the assumed basis of weight), 
or 1.14 Ibs. of mixed refuse per capita, the popu- 
lation being taken as 360,000 on Jan., 1899, which 
is the estimate reported by the health authorities 
of San Francisco. 

We have given all the available figures on 
which estimates of cost of garbage cremation at 
San Francisco may be based and have reduced 
some of them to more convenient form for com 
parison with other cities. It will be seen from 
this presentation that when allowance has been 
made for removing ashes and clinker, repairs, 
water, taxes, sundry supplies, salaries of the offi- 
cia:s of the company and, last but not least, cani- 
tal charges, the cost for handling material will 
be quite different from 15 cts. per ton for labor 
alone, which latter figure may or may not need 
appreciable change to arrive at the actual aver- 
age cost of labor during a year or more. 3ut 
even with all these corrections, a figure would 
not be reached on which it would be safe to base 
an estimate of the cost of refuse cremation In a 
Thackeray furnace, with material like that dt 


San Francisco, for there still remain legal ex- 
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penses to be met. Although these expenses have 
doubtless been higher at San Francisco than 
would be the case in most other cities, owing to 
the fact that the owners of the plant have had 
an unusual struggle on account of attempting to 
maintain the exelusiveness of a franchise for gar- 
bage disposal, yet legal expenses have arisen over 
nearly every garbage disposal plant erected and 
operated by private contractors, regardless of 
whether cremation or reduction was employed. 
We are not referring to the ordinary legal ex- 
penses of drawing contracts and the like, but of 
those due to what may be termed a struggle for 
the right to build and operate such works. At 
San Francisco, as in some other instances, these 
extraordinary expenses have doubtless been so 
great and of such a character that they might 
be more properly charged to capital than to oper- 
ating expenses, but they must be met and in- 
crease of total cost of garbage disposal, wher- 
ever it is carried on. 

In bringing up all these points we are not seek- 
ing to belittle the efficiency of the San Francisco 
plant, but merely to caution our readers against 
being misled by the statement that garbage is 
being treated there at a cost of 15 cts. a ton, 
Except for the indefinite basis on which that fig- 
ure rests, however, it is a perfectly legitimate onc 
for comparative purposes, so long as contrasts are 
not drawn between it and others composed of dil- 
ferent items. We do not doubt but that the total 
cost per ton is very low, after making all allow- 
ances. In fact, the plant must be run at a very 
low figure or the company would go into bank- 
ruptcy, since its only visible sources of revenue 
are 20 cts. per cu. yd. (assumed at 50 cts. per ton) 
charged to the scavengers for all material deliv- 
ered by them; whatever salable material can be 
obtained by sorting the refuse; and the value of 
the ashes and clinkers. The company reports that 
practically all salable material is reclaimed by 
the scavengers before they bring the wastes in 
and that the sale of ashes and clinkers only a 
little more than covers the cost of removal. If the 
402,000 cu. yds. of refuse reported as consumed 
during the 26 months ending with Dec. 31, 1899, 
was the basis of charges to scavengers at 20 cts. 
per yd., then the total revenue from that source 
for the period named was about $80,000, or about 
$37,300 a year. 

Reference has been made to a franchise under 
which the owners of the crematory are working. 
We believe the conditions at San Francisco, as 
set forth in detail by Mr. Mills, are unique in this 
respect. The municipal treasury profits directly 
from the system in vogue, instead of being called 
upon to pay out money for the removal and final 
disposition of garbage, ashes, tin cans and other 
miscellaneous wastes. But it is doubtful whether 
this is not a case of saving at the spigot and 
wasting at the bunghole, when the health and 
other broader interests of the city are considered. 
Our readers can judge for themselves on learning 
more of the facts in the case. 

So far as we can learn, San Francisco never has 
had a public system of refuse collection, leaving 
the matter entirely to private scavengers and 
householders, for such mutual arrangements as 
they might effect. The health authorities did the 
best they could, until the garbage furnaces were 
built, to prevent nuisances from garbage dumps. 
About 18%, or earlier, steps were taken by the 
city to build a crematory, but the Board of Su- 
pervisors seem to have let the matter go by de- 
fault. Later on the supervisors determined to 
make arrangements for final disposition, only, 
leaving the private scavengers to meet the ex- 
pense. In other words, they proceeded to adver- 
tise for bids for a garbage disposal franchise, the 
State Constitution requiring that all franchises 
must be sold to the highest bidder. After re- 
ceiving various bids for a 35-year franchise, and 
rejecting them on the technical ground that the 
advertisement did not stipulate the charge to 
scavengers for final disposition, a new call was 
made. This was for a 50-year franchise, the suc- 
cessful bidder being limited, virtually, to a charge 
of 20 cts. per cu. yd. for all material brought to 
the works. The award was made on the basis 
of a payment to the city of a lump sum of $2,510, 
with additional yearly payments of 2 per cent of 


the gross receipts for the first 15 years and 5 per 
cent. for the last 35 years of the franchise. The 
franchise was designed to be absolutely exclusive; 
that is, all garbage and other wastes, except night 
soil, collected and hauled through the public 
Streets must be taken to the disposal works 
erected under this franchise and on their delivery 
20 ets. per cu. yd. must be paid for their disposal. 

This monopoly feature ot the franchise, to- 
gether with its long term of 50 years, has excited 
much bitterness, which has been shown chiefly by 
the scavengers. After numerous cases of indi- 
vidual arrests and fines for dumping wastes in 
vacant lots, instead of taking them to the fur- 
naces, a Scavengers’ Union was organized and 
counsel retained to carry on the war. This Union, 
as well as disappointed bidders for the franchise, 
has made various attempts to prove the franchise, 
or its exclusive features, invalid, but thus far all 
these attempts have failed. Quite recently, the 
struggle broke out anew, and some saavengers 
were fined $100 each for dumping wastes on va- 
cant land, the court increasing the fines tenfold 
in the hopes of bringing the fight to an end. 

Naturally, the change from free dumping in va- 
cant spaces to hauling to a crematory and paying 
20 cts. a cu. yd. forced the scavengers to increase 
their prices to householders and others. The ad- 
vance was reported in the local papers as 20 per 
cent., raising the minimum price to small houses 
from 25 to 35 cts. a month for removing their 
wastes. This naturally discourages the people of 
the crowded sections of the city, who stand most 
in need of thorough-going service, fram having 
their wastes properly removed. Mr. Mills informs 
us that fear of arrests for maintaining nuisances 
doubtless does much to ameliorate the conditions 
that might be expected from having so large a 
city wholly dependent on a private scavenger sys- 
tem of garbage collection. 

The city has taken definite steps, once or twice, 
to provide for refuse collection and disposal at 
public expense, but the plans outlined have been 
met with the protest that they were designed to 
enrich the owners of the garbage furnaces, and 
the propositions have been abandoned. 

While it appears that San Francisco has one of 
the finest garbage disposal works in the world, it 
is by no means clear that the franchise under 
which it is operated is for the best interests of the 
city, or that the private scavenger service is all 
that the health and other interests of the city 
demand. The term of the franchise, under al- 
most any conditions, is far too long, and it is 
questionable whether sanitary works, especially, 
should ever be carried on under franchises. There 
are two features favorable to the city: (1) It is 
assured of a percentage of the gross receipts; and 
if it sees fit at any time to install a public system 
of waste collection it is assured that it need pay 
but 20 cts. per cu. yd. for final disposition, on 
delivery to the furnaces. Such assurance is com- 
forting, at first thought, but whether or not a vir- 
tual 50-year contract for disposing of mixed refuse 
at that price is really a good one for San Francisco 
we shall not attempt to say, with the data in hand. 
Much of the refuse, if unmixed with garbage, 
could be got rid of for nothing, as witness the 
statement in Mr. Mill's article that the cost of 
hauling clinkers and ashes from the furnaces is 
a little more than met by the payments for the 
material for filling purposes. Then, too, if the 
dreams of some of the enthusiastic believers in 
the reduction system ever come true, garbage dis- 
posal ought to cost a city nothing, to say the 
least, while on the other hand the equally en- 
thusiastic advocates of cremation would have us 
believe that enough heat from garbage furnaces 
may be utilized more than to pay the expenses of 
cremation. 

That this latter hope is based on very poor 
foundation, so far as American conditions are 
coneerned, has been already pointed out in these 
columns. Those who have prophesied that gar- 
bage disposal works could furnish light, heat and 
power to the cities in which they are located will 
be interested to note that no use is made of the 
heat escaping from the San Francisco furnaces, 
notwithstanding the fact that they are located in 
a city where coal is as expensive as it is anywhere 
in the United States. 


LETTERS TO THE EDITO 


The Preservation of Railway Ties by the 
Process. 

Sir: In answer to inquiries called out by my 
lished in Engineering News Aug. 17, 1899, I n 
I have not treated any ties by the zine and ba; 
since 1880. They were placed on the New FE: 
or the New York & Hartford R. R. Major Y 
disposition of them. Having left New York in | 
lost track of their record. The last I heard « 
Major Young, that after six years’ service th, 
in good condition. These ties were treated | 
built for the treatment of wood in general. 1 
North Carolina tapped pine and spruce and Vr; 
pine. I believe they cost 35 cts. each, and th 
cost 15 cts., making a total cost of 50 cts. per : 

In 1874 there were four ties treated with th. 
barium process for the Cleveland & Pittsburg |: 
was one tie each of red beech, whitewood or ; 
maple and black oak, the oak being treated by 
pressure. After being 4% years in use they w 
from the track. Two years later the beech ¢ 
covered in a side track in perfectly sound co; 
it was almost impossible to draw the spikes wit 
ing them. This would make a life of 6% years 
long life for beech ties. E 

18 Chestnut St., Cleveland, O. 


in 


The Elgin Stand-Pipe Failure. 


Sir: The articles on the failure of the sta 
Elgin, Ill., in your issue of May 8 are very 
It has occurred to me that possibly the real «: 
failure was due to the plates of the pipe being 
to act as a cclumn in supporting the body of ic: 
drawing down of the water left suspended in 
the pipe. Add to this the weight of the pipe i 
the point of fracture, together with the ornam 
on top and any wind vertical component there 


been at the time, and the lower plates, it woul! 


me, could be compared to the web of a circu 
with a pressure on one side tending to make t! 
centric. While the pipe is full the ice has a ¢ 
float, or, more clearly, is water-bourn. As s 

water begins to drop all ice not water-bourn 

to the plates must be supported by the plates, a: 
fact of a part being melted away from the plat. 


side may (or may not) have caused the northea: 


the pipe to bear not only its share of the lon 
much as may have been supported by the 
strength of the ice. 

I, for one, should like very much to hav 
Pence discuss the failure from this point of view 
knowledge of the facts; and, further, if this co: 
correct, for the mutual benefit of the profession: 
in the construction of works of this class and th 
stand-pipes similarly exposed. Would it not b 


ilmany 


with 


we 


discuss the question of adding sufficient stiffeners + 


plates of these stand-pipes to carry such extra 
reasonable to expect may be thus brought upo 
this exposure, the same or in a similar man: 
stiffeners of a plate girder web? 

For the purpose of illustration, I will assum 
as follows: Fourth ring, 30 ft. diameter, 1,13! 
cumference; thickness by Professor Pence, 19-22 
of section, 672 sq. ins.; weight of pipe per lin 
cumference plates, laps, rivets, etc., above and 
fourth ring, but without ornamental work, abou 
or a compressive weight of 150 Ibs. per sq. | 
800,000 Ibs. of ice in pipe 22 ft. of 30-in. 
70,000-Ib, cake, or 361,622 Ibs., were suppor! 
ring as a column. This is equal to 538 Ibs. pe: 
section. By unequal freezing this may be ( 
trebled,making a load of not less than 538 + 150) 
or 1,076 + 150 = 1,226, or 1,614 + 150 = 1,74 Ibs 
as a column, possibly more, in addition to the ! 
pressure on one side of the web of this column 


. would then give way by crippling first, and 


usual course would follow. It seems to me tl 
cause of the accident, and the appearance of | 
views would seem to confirm it. It may hav: 
the metal had been strained before beyond its «! 
under similar conditions, and this was ‘‘the las! 

Allow me to congratulate you upon the very 5 
way in which you are presenting these matters. 
the Austin dam. It is by failures that we lear: 
cesses take care of themselves. 

Very respectfully yours, 
Saint John, N. B., Nov. ¥, 1900. F. 


a 


Some Matters Relating to Engineering Et! «. 


Sir: Everyone has the right to the protec: 
property against theft, and there are ample la 
punishment of those who trespass upon this ric 
are, however, certain classes of rights which | 
defend, and which, when violated, constitute «\ 
crimes than the theft of money or goods, if v 
impartial judgment. There are those who, thro 
nate circumstances and influential connections 
ceived appointments to engineering positions o° 
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ity, but who are actually diplomatists rather 
oete. These rely upon their subordinates for 


» of all professional problems, Such a diplomat- 


syasi-engineer may claim a distinguished alma 
have had ample training for an engineer's 
+ nature has not endowed him with eapacity for 


+k of an engineer. In many cases such a man will 
; judgment in the selection of subordinates and 
mplicitly upon their judgment and ability. Yet 


work is brought to a successful completion he 


+ hesitate to take to himself the credit for the de- 
- well as the successful construction. The man 
| take credit to himself for the original ideas and 
a subordinate should be placed in the same cate- 
» a thief. In fact, he is worse than a thief, for the 
ppropriates property which it is possible to replace. 
atment discourages and often blights the pros- 
young engineers. The grammar school episode in 
“Martin Chuzzlewit’’ is very often duplicated in 
day life. It is seldom, however, that the Peck- 
engineer receives such wholesome and well-de- 
\unishment as was administered by the elder Chuz- 


should be an unwritten law in the profession 
would militate against all such persons and their 
is. Such persons should be ostracized by all engi- 
- societies. No man is an engineer until he has 
4 bimself worthy of the title Ly designs and the suc- 
| execution of work traceable directly to himself. 
many men owe everything to subordinates whom they 
» discretionary silence by what might be called coer- 
The field of engineering is large enough for the 
i-gage engineer with real capacity and ability to give 

1. wherever it is due. Numa Pompilius. 

iladelphia, Pa., May 12, 1900. 

(We may remark, for our correspondent’s com- 
rt, that nothing has happened to him which is 
tc ommon to the lot of man. Very few engineers 
r men in any calling—go through the period of 
itive life without doing more or less work for 
which others receive such credit as is allotted. 
After all, is the case quite so bad as our corre- 
spondent puts it? We will agree, of course, that 
credit should be given where credit is due, and 
nowhere else; but what an evanescent and will- 
»'-the-wisp affair credit is after all. How fickle a 
voddess is fame, has been well shown by recent 
public events. Is it always the greatest soldiers 
or statesmen or scholars or artists or engineers, 
whom the public chooses to immortalize? The de- 
sire to receive suitable recognition for good work, 
well done, is an honorable ambition; but it is the 
part of wisdom to preserve a _ philosophical 
spirit when the busy world doesn’t stop to look or 


Formulas and Diagrams for Computiug Quantities of 
Brickwork in Egg-Shaped Sewers. 

Sir: In your issue of April 19, 1900, I note certain for- 

mulas for determining the quantity of brickwork in egg- 

shaped sewers. In the hope that if may be found useful, 


I append the following solution of the same problem made 
several years ago: 


== area limited by exterior of brickwork. 
= area of interior of sewer. 
a=area of brickwork. 
== radius of outer arch. 
radius of inner arch 
sr == side radius (inside). 
r = radius of invert (inside) 
Ratio of horizontal to vertical diameters, 2:38 Angles 
and are constant, 
446 36° 52’ 12” 36.87. 
UB = 106° 15’ 36" = 106.26. 


Then 
{ 36.87 3 
4 3860 2 
106.26 
2 | 


= 1.5708 + 2 
= 4.5940 r?. 
It follows directly then that the area of the brickwork is 
A —a = 4.5940 (R? — r’), 
or, dividing by 27 we have for the volume of the brick- 
work 0.17 (R*? — r*) = cubic yards per lineal foot of sewer. 
Very respectfully, S. M. Swaab, 


Assoc. M. Am. Soc. C. E. 
Bureau of Surveys, Philadelphia, Pa., April 24, 1900. 


7916 r? + 0.2318 


Sir: I notice in your issue of April 19, quite a discus- 
sion on estimating the quantities of brick in brick sewers. 


Sir: The ‘Formulas for Computing Quantities of Brick 
work in Egg-shaped Sewers,"’ prepared by Philip P. Farley 
published in Enginetring News of Aprii 19, 1900, calls to 
mind a “rule of thumb’ that will be found both conven 
fent and accurate in estimating the number of brick re 
quired for each lineal foot of egg-shaped sewer. Rule 
Add the two diameters « 


xpressed in inches for a single 
4-in. ring. 


For a double ring, or S-in. shell, double the 
sum of the diameters expressed in inches and add 16 
This rule will also be found convenient for making up 
approximate estimates for circular brick sewers ¢ 
holes. For example, a 5-ft. circular sewer th § 
shell, or two rings, requires N 2 (60 + 6O) + 16 a6 
Folwell's ‘‘Sewerage,’’ table 23, gives 262 as the required 
number, a discrepancy of about 2% For manholes, add 
the diameters, both top and bottom and 16, for each foot 
in depth. Example: Manhole 36 x 54 ins. in plan, ta 
pered to a circle 28 ins. inside diameter, 10 ft. deep, 
N = 36 + 544 28 + 28 +16 


man 


162 per ft., or 1,620 in all. 


This does not include foundation. Respectfully, 
W. J. Roberts, 
Assoc. Prof. Dept. Civil Engloeering. 

Washington Agricultural College and School of Science, 

Pullman, Wash., Apvril 23, 1900. 

Portiand, Tacoma and Seattle, as Seen by An Engineer. 

Sir: The Portland Union Station is one of the most pre 
tentious on the Pacific coast. It is built of brick, with 
stucco work for exterior finish, The streets of the city 


are well provided with electric street car lines, but the 
pavements are quite poor. The business blocks, although 
not large, are many of them of quite solid construction 
and the business sections impress one favorably. 

The river steamboats appear to be for the most part 
small stern-wheel craft with single stacks and do not 
compare with the steamers on Eastern rivers. The coast- 
wise steamers of the Oregon Ry. & Navigation Co. run 
from Portland to San Francisco in 50 hours, a distance 
of 765 miles. The ‘‘Columbia’”’ of this line is 334 feet 


long and of about 3,000 tans capacity. The vessels of 


the Northern Pacific Steamship Co. run from Portland to 
Oriental countries, and there is more or less shipping 
from Portland for Alaska The ‘Columbia"™ = river 


jetties have not been the success that was hoped in 
maintaining the depth across the bar at the mouth of the 
river and continual dredging is necessary to maintain the 
necessary depth for large vessels. The ships of the Amer 
ican-Hawalian “Steamship Co. are expected to be in com 
mission by July, and are to run from Portland and other 
Pacific coast points, Honolulu and New York. They will 
be about 430 feet long and 51 feet beam and will have 
tarrying capacity of 15,000 tons 

The Northern Pacific Ry. line from Portland to 
the north follows down the two rivers until Goble is 
reached, where a ferry transfers the train across to 
Kalama on the north bank. The ferryboat is of consid- 
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Vertical Diameter of Sewers, Feet. 


Egg-Shaped Sewers. 


Diameter of Sewers, Feet. 
Circular Sewers. 


AGRAMS FOR DETERMINING AREAS OF CROSS-SECTIONS, CUBIC FEET OF MASONRY AND MORTAR AND NUMBERS OF BRICK PER LINEAL 
FOOT FOR EGG-SHAPED AND CIRCULAR SEWERS. 


By Geo. S. Pierson, M. Am. Soc. C. E. 


(Bricks taken as 4 x 8% x 2% ins., with %-in. interior joints.) 


sives the praise to the undeserving. 
’ all,is not the approval of one’s own con- 
and the recognition of nearest friends a 


“ward than the undiscriminating applause 
multitude?—B4.) 


I enclose a couple of diagrams which I have used for this 
purpose for several years, and which seem to be much 
more convenient than the formulas proposed in your issue. 
Very truly yours, Geo. S. Pierson, 
M. Am. Soc. C. E. 
Kalamazoo, Mich., April 23, 1900. 


erable length, with three tracks. The ends are sloped 
down towards the water and sheathed with plate tron, 
so that the aprons at the slips are wedged up to track 
level as the boat lands. The aprons are raised and low- 
ered to approximate level by large lever tackles, instead 
of the ordinary screw or windlass. 
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The works of the Western Iron @ Steel Co., at Lake- 
view, consist of a small rolling mill, which, judging from 
the piles of scrap iron about, uses but little new stock, 
but js intended to utilize old material. South Tacoma is 
the location of the Pacific coast works of the Griffin Car 
Wheel Co., and the shops of the Northern Pacific Ry., 
both of which are extensive plants. 

The station at Tacoma is an unpretentious wonder 
affair, and a better structure is needed. Tacoma streets 
are, as a ruie, well graded, well paved in the business 
portions, and clean. The pavements, made with rectan- 
gular fir blocks set on a concrete base and with tarred 
joints, are in splendid surface and elegant for driving. 
The walls of the great Hotel Olympic are still standing 
as they were left by the fire which gutted the interior 
before the building was completed. The Hotel Tacoma 
is a large handsome structure farther down town, and 
commands a fine view of the Sound and of Mt. Rainier, 
or; as they call it here, “‘Mt. Tacoma." 

Along the weter front are numerous mills and shops. 
Across on the flats are the packing houses of the Pacific 
Meat Co., and the mills of the St. Paul & Tacoma 
Lumber Co. The extensive docks of the Northern Pa- 
cific Ry. are being extended, new wurehouses being 
put up and other improvements under way to accommo- 
date the Increasing ocean traffic of the Oriental and Alas- 
kan lines. 

The distance from Tacoma to Seattle by raf] is 41 miles, 
as trains run due east to Meeker before turning north. 
The distance by steamer up the Sound, a nearly direct 
line, Is only 28 miles. The ride by train is very unin- 
teresting, with but Iittle for scenery except the stumps and 
burned trunks of trees In the worked-out timber lands. 
Seattle Is entered over a trestle across mud flats, which 
are bared at ordinary low tide, the range of the tides 
here being over 13 feet. At the present time the city fs 
waiting for the elegant new station which “is to be 
built” sometime by the several roads in conjunction, 
and passengers are landed on Railroad St., within a 
block or so of the business portion of the city and direct- 
ly at the water front. 

The Northern Pacific has extensive plers here, as has 
the Great Northern Ry., at Smith’s Cove, a small 
bay at the upper end of the city, where are also extensive 
elevators and warehouses to accommodate the Japanese 
steamship line. Enlargements are being made for the 
great steamers which President Hill ts having construct- 
ed for the Orlental trade. The Columbla & Puget Sound 
Ry., owned by the Pacific Coast Co., has Ines to the 
coal mines at Renton, Franklin and New Castle. Ex- 
tensive coal pockets are located adjacent to the wharves 
of the Pacific Coast Steamship Co., where the coal !s 
loaded Into vessels for shipment and transferred to the 
cars of other railways for shipment by land. 

The Canadian Pacific Ry. also reaches Seattle over 
the Seattle & International Ry., running its own 
through cars to and from the East. 

The coal flelds of the Puget Sound country are more ex- 
tensive than is generally apprectated tn the East. The coal 
from Vancouver Island might be Included under this 
head, as it Is close bv. being shipped from Nantmo on 
the eastern shore. The collieries there were originally 
owned by the Hudson Bay Co., and are shipping over one 
million tons per year at the present time. 

The counties of Whatcom, Skagit, King, Pierce and 
Thurston tn the state of Washington have mines in 
operation, ‘ 

The coal flelds of King county, from 20 to 30 miles from 
Seattle, produced last vear about three-quarters of a mill- 
fon tons. One half of the amount was shipped to San 
Francisco and the balance was used locally. 

The coal of Pierce county {s sent to Tacoma for ship- 
ment, and the amount ts sald to exceed that shipped from 
Seattle. A considerable amount of this coal ts of coking 
quality. The coal from Kittitas county Is shipped from 
both Tacoma and Seattle. The total coal production 
from the state for 1899 exceeded 2.000.000 tons. 

The timber has practically disappeared along the rall- 
ways. But there ts still plenty farther back. Recent esti- 
mates of the amount of timber west of the Cascade Moun- 
tains place the amount at 108 billion feet still standing, dal- 
vided about as follows: Fir, 66 billion feet: cedar, 18 bill- 
fon: hemlock, 14 Dillion. and spruce, 6 billion. East of the 
Cascades the amount fs placed at 10 billfon feet. The 
forest fires are sald to have destroyed over 20% of the 
timber In Washington! About 23% has been cut and sawed, 
thus leaving about 57% as the amount still standing. 

Tt ts estimated that the total output of the mills last 
year reached nearly one billion feet. Lumber was shipped 
all over the world, Including seven million feet to 
the Roer republic. The rafl shipments to the East has 
increased very rapidly, reaching over 38,000 cars tn 19899. 
The fine character of the timber {s so well known as 
to require no description, further than to mention some 
recent sticks 112 feet in length, 51 tnches tn diameter, 
and weighing squared up 97,000 Ibs.!| The mills at Port 
Blakely are said to be the largest In the world. 

The shingle tndustry is one of the most extensive 
branches of the lumber business here, the output ot 
shingles for 1899 reaching 3,476,900,000 pleces. 

The steamship lines necessary to handle the enormous 
lumber exports, and to carry on tne trade with Alaska 


ke 


and the Orient make Puget Sound a busy expanse of 
water. Large numbers of small craft carry on the trade 
between the Sound cities and towns. The steamer 
“Flyer,” of about 250 tons, makes four round trips dally 
between Tacoma and Seattle. A speed of 18 knots is main- 
tained for the entire 28 miles, so that the run is made 
from city to city in 80 minutes. The hull was built in 
Portland and the triple-expansion engines in Philadelphia. 
The cabin is fitted up with reclining chairs, a double row 
down each side like a railway chair car, and the seats 
are well filled each trip. 

The Pacific steamship lines are those of the Northern 
Pacific Co., the Japanese Steamship Co., and the new 
line of the Great Northern Ry. which will soon have 
its ships In commission. 

The coast lines are quite numerous, the Pacific Coast 
Co, having its line to San Francisco and extensive ser- 
vice to Alaska. There are numerous other lines to Alaska, 
both to southern ports and to Cape Nome. So great has 
been the demand for accommodations that every vessel 
at all suitable has been pressed into service. The run- 
ning time to Skagway has been reduced to 5O hours, and 
Alaska 1s actually nearer Seattle than San Francisco. 
Supplies of all kinds are being sent north by the ship- 
load, including all styles and kinds of mining machinery, 
good, bad and indifferent. While other coast cities are 
sending many vessels to Alaska, Seattle retains the bulk 
of the trade. One soon comes to regard Alaska In a 
much different light than when considered from an East- 
ern point of view. The climate of Southern Alaska ts 
so moderated by the Japan current that In Skagway the 
thermometer seldom goes below zero. From Skagway 
north the White Pass & Yukon Ry. runs to Ben- 
nett and will soon be completed to White Horse, 112 
miles from the coast. Traffic over this road was kept 
up all through last winter, rotary snow-plows being used, 
the crews being from the Cascade Mountains, where the 
snow is much worse as a rule than over White Pass. 
The equipment ts a!l of the best, many of the cars being 
constructed at the railway shops at Skagway! By this 
route Cape Nome is reached down the Yukon a month 
or so earlier than {fs possible by steamship. The rush to 
Nome will be greater than to the Klondike. It Is quite 
certain that at least 30.000 people will go during the 
season, and the number will very likely anproach 50,000. 

Seattle is crowded with people either going to the gold 
fields or connected in some way with the outfitting of 
others. Available vacant lots and buildings are used 
to exhibit the “‘latest thing’ {n rockers, dredgers and 
various mining machines, and a very large number of 
ovtfits are being sold every day which will be of no ser- 
vice whatever In practical mining. 

The business portions of the citv have been bullt up 
with large handsome blocks since the great fire. and no- 
where west of Chicago Is there a city with a more met- 
ropolitan aspect. 

The pavements of various streets are much tn need 
of replacing. Much of the paving consists of plank, 
laid crosswise upon mud-sills, and after becoming badly 
worn it becomes a somewhat improved form of corduroy 
road. Even this Is preferable to the mud of the unpaved 
streets farther out. However, the newer pavements of 
brick and fir blocks on end are well constructed and 
doubtless will soon be the rule. The great mileage of 
streets throughout the residence district. nearly all of 
which are still unimproved, makes the problem of their 
betterment a serious matter. 

The street car service has been {n much confusion. 
owing to a variety of ownership and to the use of dif- 
ferent gages on different Hnes. The recent consolida- 
tion brings the principal lines under one control and 
verv extensive Improvements are being made. The 
Madrona Park and the Rainier Heights electric lines 
to Lake Washington have been rebnilt, with new ties and 
rails and much double track. Neither one runs farther 
down town than to the top of the James St. hill at Broad- 
way. From here down the grades are so steep that a 
cable line {s operated on the hill for about twelve bincks, 
dummies being run every few minutes with no trailers. 
The Jackson street line and the Renton suburban line 
are electric, but have track counterweights to assist up 
the steep grades. These consist of cast-iron weights 
on trucks underneath the track, with cables passing over 
sheaves at the hill top, so that the car going down can 
be hooked on and the ascending weight used to connter- 
balance the car. The weight then remains at the top 
of the hill until used by an ascending car. 

The Renton line will probably be extended to Kent 
at an early date, and new lines are talked of to Tacoma 
and other points. 

That portion of Puget Sound lying in front of the south- 
ern portion of the city is termed Elliott Bay. and at low 
tide the flats are bare. Considerable of this area has 
been filled In. and here are located most of the mills and 
shops, among which 1s the ship-bullding yard of Moran 
Bros. Co., who built the fast torpedo boat ‘‘Rowan” for 
the U. S. government. 

They have just completed a wooden shin. the “G. W. 
Dickinson,” of 1,200 tons, 215 feet long, 39.2 feet beam, 
17.2 feet depth of hold. and at a cost of $140,000. She 
was built for the Alaska trade but has been sold to the 
government tor a transport, This is the longest vessel 


ever launched sidewise on the Sound, and the 
very successfully performed, the hull landing fa 
water and sending a great sheet of water sidewi: 
great discomfiture of many of the guests. 

The ordinary repair of vessels and scows is . 
complished here, as the great range of tides 
possible to float a vessel over a gridiron, or 
lage, at high tide, and when the water falls it {s 
and dry, accessible for cleaning and repairs. 

The water supply has been drawn from Lake ne- 
ton by a pumping plant owned by the city; and thie 
will be continued, an additional gravity supply be 
taken from Cedar River at a distance of 281% und 
conveyed to the city by a pipe line. 

The port of entry for Seattle is Port Townse the 
northeast coast of the Peninsula, and here has up 
a thriving town of over 5,000 people. It is also 
antine station and the county seat or Jefferson o 


The naval station is located at Port Orchard log 
due west across the Sound from Seattle, tn a tion 
where an enemy would have a considerable hur: find 
ti. Here is the great timber dry-dock, 630 ft x} 
and 130 ft. wide on top. While the altars ar: ting 
away quite rapidly, they are easily removed oem 
placed. As this fs done they are backed up wit! rete 
and in time it will virtually be a concrete dock 

Substantial buildings have been erected, of b> ana 
steel, for repair and workshops, and facilities ing 
provided to take care of the work to be done on *! hing 
and cruisers. 

One cannot form a just conception of the b s of 


this Sound country except on close acquaintance r of 
its great resources and vast business possibilities Mri. 
utary to it is the interior Northwestern country 3 
timber, cereals, and extensive mines; Alaska, w! oh !s 


a great empire in itself: and the great Orient. who 
can gainsay that In time there will be on Puge* Souna 


the third greatest city of the Union. 


Seattle, April 17, 1900. 


THE FILTER CRIB OF THE ALLEGHENY WATER 


Cc. E. F 


WORKS. 
In some sections of the country, where recours 
is had to very turbid streams for public water 


supplies, it is a common practice to seek relief by 
building filter cribs beneath the sandy or gravelly 
beds of the streams. This has been done at a 
number of water-works drawing their supply 
from the Allegheny River. near Pittsburg. Po. (see 
Eng. News, May 10, 1894, and April 28 18/8) 
One of the largest developments of this kin! was 
put In use by the city of Allegheny, in Apri!. 1897 


This crib is about 32 x 2.500 ft., thus covering an 
area of 80.000 sq. ft., over all. or nearly two acrs 
It has a tight top, but the sides, ends and bottom 
are open, as is shown in detail by the accompany 
ing plan and sections. 

The original works at Allegheny were bull! by 


the city in 1847. The pumping plant was !) ate) 
within the present city limits. near Herr Islind 
and about 1% miles above the junction of the 
Monongahela River with the Allegheny. Th: ©! 
intakes extended some 500 ft. into the river and 
as the reservoir capacity was only some 7./\(1)) /() 
gallons, it was necessary to keep the pumps run 
ning without much regard to the turbidity of th 


water In the river. After many years of agi'at on 
{it was decided to go up the river a numb of 
miles ‘to obtain a purer supply. Accordine!y. a 
large pumping station was built at Montros°. Pa 
and a steel force main constructed. The main is 


60 ins. in diameter and about ten miles lone (see 
Eng. News, Aug. 29 and Oct. 10, 1895). te:min 
ating in the distributing reservoir. In the hopes 
of improving the quality of the water, by rej ins 
its turbidity, the filter crib already mentione’! was 
constructed. The improvements were carr! | 0U’ 
under the direction of Mr. Robert Swan, «i ‘hat 
time Supervising Engineer of the 
Water-Works. 


The crib was towed to position and sun! 4 
trench previously excavated. The trench as 
made larger than the crib and the space th !f! 


was filled with stone. The whole crib was: red 
over with gravel and sand to a depth of a) 
ft. The depth of this material, however. ries 
from time to time, it Is thought, with the f a- 
tion of sand bars. Sometimes, it is sald, ice © Ss 
on the sand over the crib, and on floating of ‘%'- 
ries some of the sand withit. Onatleasttw °2- 
sions new material has been dumped over th» "> 
The depth of water on the sand above th "> 
is said to vary from 8 to 13 ft., according © ‘he 
stage of the river, reaching the latter figy Dut 
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Four 86-in. intake pipes lead from the 
she pumping station, the river wall of the 
ng 300 ft. from the center line of the crib. 
of this pipe is about 5 ft. below the aver- 

.r level in the river. 
John L. Brown, Superintendent of the Alle- 
Water-Works, states that so far there has 
, trobule in getting as much water through 
» as has been desired; also that the crib 
a good clarification of the water. On the 
»oint more is said further on. The pumping 
1s indicate an average daily consumption and 
of 30,000,000 to 35,000,000 gallons of water 
.99. From 1,000,000 to 10,000,000 gallons of 
still taken from the river at the old sta- 
Allegheny has long been known as a city 


cost we cannot say, but the same amount would 
have made at least a start towards the construc- 
tion of settling reservoirs, or storage reservoirs 
that would make it possible to shut down the 
pumps when the river is at its worst stages. 


- 


BOOK REVIEWS. 


THE USB OF THE SLIDE RULE.—By F. A. Halsey, 
Associafe Editor of the ‘“‘American Machinist."” New 
York: D. Van Nostrand Co. Cloth; 4x6 ins.; pp. 
84; illustrated. 50 cts. 


The scope of this book is indicated by the following 
extract from the preface: 


This book is mainly a reprint of a series of articles 
which originally appeared in the ‘‘American Machinist.”’ 


5) 
J 
Selected Sand and Gravel 
Blocks 
KONE 
Selected Stone 


Transverse Section. 


PLAN AND SECTIONS OF FILTER CRIBS, ALLEGHENY WATER-WORKS. 
Robert Swan, Engineer. 


where an enormous waste of water is constantly 
occurring. It had, in November, 1899, only 12 
meters in use. At that time, Mr. Brown said: “In 
a municipal plant you can’t put meters in.” This, 
it is hardly necessary to say, has not been the case 
in all cities, although Pennsylvania is very back- 
ward in both metering and thoroughly purifying 
\ts water supplies. 

Most of the information thus far given was ob- 
tained from Mr. Brown, at Allegheny, in Novem- 
ber, 1899, by a member of the editorial staff of 
this journal. We are also indebted to Mr. Brown 
for the blue print from which the illustrations 
were prepared. Some facts have been taken from 
the Report of the Pittsburg Filtration Commis- 
sion. That report contains brief descriptions of 
the Allegheny fiilter crib and other cribs in the 
vicinity and also a number of analyses of the 
water taken from the river over those cribs and 
from the cribs themselves. The following para- 
graph from the report (p. 237) sums up concisely 
the conclusions drawn from these studies of filter 
cribs; the Montrose crib being the one connected 


gvith the Allegheny works: 


Ja addition to those samples relating directly to the 
‘iter experiments, others were collected occasionally of 
the water supplies of Pittsburg, Allegheny, and of some 
cf the neighboring places. It was desired especially to 
about the character of the water obtained from the 
aious cribs in the Allegheny River. A study of the 
t ‘s given in the several tables will show to what 
rxtent these devices changed the character of the water, 
ic may be readily seen that, in general, the effluents 
the cribs were clear and nearly free from suspended 
‘er, except after an occasional very muddy period of 
» liver; that the number of bacteria in the same was 
less than in the river, and that the hardness 
_water from the cribs was materially greater than 
' the samples of river water. It should be noted, 
ption to the above, that the effluents from the 
-t Montrose and Millvale differed but very little, 

rd to the items mentioned, from the river water. 


s does not speak very well for the Allegheny 
crib. The detailed figures, however, and Mr. 
n's Statement, indicate that some improve- 

n the water may be credited to the crib. It 
be remembered that such cribs are de- 
primarily for clarification, and especially 
‘ng over the worst stages of the river. But 
i, it seems very doubtful whether the re- 
‘tained by this crib are anything like ade- 
‘or the outlay occasioned by it. What it 


arn 


It is to be taken as an instruction book rather than as 
a treatise. The engravings are true reproductions of the 
instrument, and show it properly set for solving the va- 
rious problems. Such real difficulties as the slide-rule 
offers te the learner are carefully pointed out and the best 
methods of overcoming them are given. 


The author describes the various types of slide-rule and 
slide rules for solving special problems. 


THE RESISTANCE OF LOCOMOTIVES AND TRAINS.— 
The Water and Coal Consumption and Power of Loco- 
motives. By Albert Frank, Professor at the Poly- 
technic, Hanover. Translated from the German by A. 
Bewley. Lawrence Asylum Press, Madras, India. 
Paper; 8 x 13 ins.; pp. 63; illustrated. 

This monograph consists of an essay on the resistance 
of railway trains by Prof. Frank and its discussion by 
Mr. A. Schuebler, and Mr. Dieudonne. The essay is a 
record of the experiments made by Prof. Frank on train 
resistance in 1879-80, and the discussion and analysis of 
these experiments to determine a general formula. The 
two discussions, which follow the essay, review and crif- 
icise the experiments and the calculations made in evolv- 
ing the formula. 


BROOKLYN ENGINEERS’ CLUB.—Proceedings for 1899; 
Constitution and By-Laws with List of Members. Jan- 
uary, 1900. Office of Secretary, 191 Montague S8t., 
Brooklyn. Cloth; 9x6 ins.; pp. 233; illustrated. $2. 

This club was organized in 1896, and the present work 
is the third of the annual publications. In addition to 
the reports of officers and committees, it contains the fol- 

Jowing papers by members: ‘‘Notes on Street Paving Ma- 

terial and Their Uses,” Nelson P. Lewis; ‘‘A Half-Cen- 

tury of Sanitation,’’ Wm. Paul Gerhard; ‘‘Electrolyses, 

An Unsolved Municipal Problem,’’ H. 8S. Wynkoop; ‘‘Plans 

and Specifications,’’ E. Duryea, Jr., W. V. Cranford, etc.; 

“Aluminum,” Safford K. Colby; ‘‘The New York Building 

Law in re High Buildings,’”’ R. C. Strachan; ‘‘Recent De- 

velopments in Gas Engineering,”” H. K. Landis; Memoirs 

of Geo. W. Wundram and John H. Van der Veer. 


PEOPLE AND PROPERTY.—By Edwin B. Jennings. The 
Abbey Press: 114 Fifth Ave., New York city. Cloth; 
4% x 7% ins.; pp. 109; 50 cts. 

The author of this little book is a well-known bridge 
engineer, having been Chief Engineer of the R. F. Haw- 
kins Bridge & Iron Works at Springfield, Mass., for 
twelve years. In the volume before us he has given his 
impressions concerning some of the social and economic 
problems which are at present attracting such widespread 
attention. Most of his space is devoted to a presentment 
of the evils in modern civilization which Mr. Jennings 
holds grow from the unfair distribution of wealth. The 
remedy which he finally recommends for these evils is 
the public ownership of natural monopolies and the im- 


prisonment of trust magnates. The disjointed style and 
the radical tone of portions of the book are likely to injure 
rather than aid the cause which the author has at heart. 


THE THEORY AND PRACTICE OF SURVEYING.—De- 
signed for the use of Surveyors and eers gen- 
erally; but especially for the use of Students in Engi- 
neering. By J. B. Johnso: , Dean of the College 
of Mechanics and Engir t niversity of 
Wisconsin, etc., ete. Fifteen ion; revised and 
enlarged. New York: John Wiley & Sons. Cloth; 
Sx 5% ins.; pp. S37; illustrated. §4 


In this newest edifion of Professor Johnson's well-known 
work, the principal additions and changes made are given 
as follows by the author: The G. C. Comstock field method 
of determining refraction correction in solar azimuth 
work; the use of the slide-rule and improved methods in 
using the transit and stadia. The chapter on Mining 
Surveyimg has been entirely rewritten by Prof. R. 8. 
Stockton and Mr. E. P. Arthur, Jr., both accomplished 
mineral land surveyors. ‘‘The Manual of Instructions for 
the Survey of Mineral Lands’’ has been brought up to 
1899; and an important addition is the ‘‘Rules for Restor- 
ing Lost Corners,’’ as issued by the Generai Land Office. 


MEMOIR OF HAYWARD AUGUSTUS HARVEY.—By His 
Sons. New York: 100, Cloth; 58% x54 Iins.; pp 
YS; portraits and illustrations. 

Hayward Augustus Harvey, the inventor of the Harvey 
armor-plate and of screw-imakiug and other machines, was 
the son of Gen. Thos. W. Harvey, of Wardsboro, VL, 
who was also early interested in the manufacture of 
screws, and in the iron and steel industry. Ht. A. Har- 
vey was born in Jamestown, N. Y., Jan. 17, 1824. He 
first entered the employ of the New York Screw Co., of 
which his father was President, and about this time he 
made his first inventions—a machine for making blind 
staples, and a hay-culter. After having been engaged in 
several other enterprises, he invented a full lise of screw- 
making machinery, and orgiuized the Continental Screw 
Co. in 1865, afterwards merged into the American Screw 
Co., with Mr. Harvey as Manager for a time. ile then 
invented a machine for rolling screw threads instead of 
cutting them, and in 18s] he organized the Harvey screw 
Cu. The Harvey Steel Co. was started in iSSG, for mak- 
ing file and tool steel. In 15sSv¥ he commenced his experi- 
ments in producing armor-plate, and in the same year 
he submitted, a G-in. plate for test at Annapolis. Mr. 
Harvey died, however, in August, 1803, before the or- 
gavization for makiug and selling the new armor-steel 
was perfected. The memoir gives a full history of the 
legal controversy over the patents and the adoption of 
the Harveyed armor-plate in the United States and in 
Europe. 


TECHNIC OF MECHANICAL DRAFTING.—By C. W. 
Reinhardt, Chief Draftsman, Engineering News. Engi- 
neering News Pub. Co., New York, N. Y. Cioth, low 
x 8 ins.; pp. J6; 61 text illustrations and 10 full-page 
plates. $1. 


The character and scope of this book is described by 
the author in his preface as follows: 

In the following pages-the writer has endeavored to give 
to the busy draitsman a thoroughly practical, common- 
Seuse guide to good mechanical drafting; no attention 
whatever has been paid to the mathematics involved, 

Many draftsmen, after having carefully laid out their 
drawings, conimit the error of slighting them in the exe- 
cution; sometimes to such an extent as to render them 
ail but illegible to the men in the shops. The construct- 
ing engineer “wer finds himself handicapped in a 
Similar manner. Af¥er wrestling with the meaning of 
portion of a drawing he finds that other sections or ele- 
vations do not correspond with the part first consulted. 
He has to make his own deductions, and in reading be- 
tween the lines, as it were, perhaps finally arrives at some 
sort of conclusion regarding the correct shape of the parts 
outlined, or, as a last resort, goes in search of the drafts- 
man. Such inconsistencies, if they may be termed so, 
unnecessarily increase mental labor in reading and inter- 
preting a design, and it will be the special province ef 
this book to eradicate them. 

While deprecating any needlessly elaborate finish, the 
writer advises the use of just sufficient shading and fin- 
ishing touches to render a drawing thoroughly compre- 
hensible and to preciude any possible ambiguity. 

The illustrations in this work, quite a number of which 
has appeared in the columns of Engineering News, are in- 
serted to demonstrate the points involved, and have been 
reduced more or less in size, so as to save space. They 
may, however, be copied by enlarging to about three or 
four times ‘heir linear dimensions. 

It is, of course, to be understood that this book is not 
a manual for beginners exactly; it serves its purpose best 
where used by the draftsman who is familiar with the 
mathematical principles of mechanical drafting. It will, 
then, as the writer hopes, prove a valuable aid to the 
rapid production of neat, correct and legible drawings. 


U. S. GEOLOGICAL SURVEY.—Hydrography of Nica- 
ragua. By Arthur Powell Davis. Extract from 20th 
Annual Report, 1598-09. Part [V. Hydrography. Wash- 
ington, D. C. Paper, 11% x 7% ins.; pp. otiv-660; illus- 
trated. . 

This report takes up the general topographic features of 
Nicaragua, and particularly discusses the basin of Lake 
Nicaragua. According to a recent study of the geology of 
this region by Dr. W. C. Hayes, this lake has an area of 
2,975 sq. miles, with a greater length of 10 and extreme 
width of 45 miles. Dr, Hayes says that in Tertiary time 
the continental divide was east of the site of the present 
lake, which did not then exist, and the lowest deprassion 
in the divide was near Casfillo, where the San Juan now 
cuts through. A bay then extended from the Pacific to the 
present site of the volcanoes of Ometepe and Madera, In 
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post-Tertiary time the eruption from these volcanoes and 
the line of volcanoes running from there to the northwest 
filled the bay and cut off all drainage towards the Pacific 
the rainfall then collected in this basin and began to form 
the lake. The water gradually rose until it reached the 
depression at Castillo, and then ran over towards the At- 


cedented rain and cloud-burst caused the lake fo fill above 
the masonry and steel plates, and to the top of the loose 
rock dump, so that a torrent of water poured over the 
top and took out a portion of the dump, but left the com- 
pleted portion of the dam intact and uninjured. The 
rainfall for the month of April was 9 ins,. which was al- 
most equal to the total precipitation of some years, and 
an immense quantity of wet snow had fallen in the coun- 
try tributary to the reservoir during the past two weeks, 


100 J so that the melting of this snow by the warm rains added 
to the rainfall and sent down a quantity of water greater 
90 + than the spillway tunnel could carry, and caused the raise 
4 referred to. 
80 I have no photograph of the canyon or dam-site since 
the dump was washed away, but enclose you one, which 
, will show you how it appeared before the flood came. 
70 It is 50 miles from Denver to the reservoir, and the 
60' 
50'-4 May3. 50’ 
j April 2. 
20° 
Rock Fill ~ 
0 Base Line or First Contour 
| | 
Eno. News 
FIG. 1.—PROGRESS PROFILE, NEW DAM 


lantic slopes and gradually cut down the channel of the 
present San Juan River, draining 15,000 sq. miles of ter- 
ritory. The lowest gap in the divide west of Lake Nica- 
ragua is 152 ft. above sea-level, or about 50 ft. above the 
lake-level. Dr. Hayes says that this western depression 
has been steadily moving eastward under the erosive 
action of the rapid streams flowing into the Pacific; and, 
if not disturbed by igneous agencies or canal builders, 
Lake Nicarauga, in the remote future, would empty into 
the Pacific and the continental divide be again shifted to 
the east of the present lake. 

The report deals in detail with the Nicaraguan rainfall; 
with a 19-year record at Rivas, west of the lake. The 
maximum rainfall so far recorded was in 1890 at Grey- 
town, when nearly 3CO ins. fell in one year, and 1892 al- 
most equalled it. The mean annual rainfall is 70 ins. at 
Rivas and about 250 ins. at Greytown. The evaporation 
observations scem to indicate a daily evaporation of about 
0.2 in. in the dry season in the neighborhood of Lake 
Nicaragua. The report further deals with the agricultural 
products and population—the latter is placed between 309,- 
000 and 400,000, with 50 Indians, 1 negro, 45 mixed blood 
and 4 whites to each 100 of population. The ship-transit 
probiem is treated at length, with a short history of each 
of the many projects; these number 19 in all. The report 
concludes with discharge measurements for Lake Nica- 
ragua and the various rivers affecting the Isthmian canal 
projects. 


ACCIDENT TO THE PARTIALLY BUILT DAM OF THE 
DENVER UNION WATER CO. 


Early on the morning of May 3, a sudden rise in 
Gocse Creek washed >ut some of the rock fill por- 
tion of the dam now being built to increase the 
water supply of Denver. Mr. C. P. Allen, Chief 
Engineer of the Denver Union Water Co., has 
very kindly responded to our request for particu- 
lars of the accident by sending us a progress pro- 
file of the-dam and two views, taken before the 
accident. The profile, Fig. 1, shows the general 
scheme, including the bridge across the narrow 
canyon for dumping in the rock fill. This bridge 
also shows in the two views, both taken on the 
up-stream side. Fig. 1 is a rear view, and Fig. 2 
was taken from a more distant point. Mr. Allen’s 
description of the structure and the accident is as 
follows: 

The plan of the dam is a masonry wall at the base of 
the up-stream side, 28 ff. in height above the base line, 
in which is imbedded a %-in. steel plate extending across 
the canyon, and bolted into the side wall of the same. The 
face wall was to be discontinued at the point shown in the 
The steel face was to extend the entire 
height of the dam, namely 210 ft., with a concrete backing 
2 ft. in thickness between a hand-laid wall and the plates, 
which were to be riveted to 6-in. I-beams imbedded in the 
The hand-laid wall was 15 ft. in thickness and 
this was supported by a loose rock fill. The loose rock 
fill was completed to about 50 ft. in height, or 19 ft. above 
the permanent or water-tight construction The unpre- 


cross-section 


concrete 


FOR THE DENVER UNION WATER CO. 


water which was let loose at 3:30 a m., of May 3, did not 
reach Denver until 10 o’clock that evening. Platte River 
was in flood at this time and this extra amount of water 
only raised it in Denver about 18 ins. The raise lasted 
about three hours and so far as we are advised no damage 
to person or property resulted, except a slight damage to 


railroad tracks in Platte Canyon, and this wou); 
have happened even if our loose rock dum) 
broken, as the heavy rains in the canyon w 
raised the river. The flood in the Platte Riv. 
ver, even with the additional water from our 
was not as high as during other floods, nota}, 
in 1894, which originated in the foothills this « 
reservoir site ° 

THE DEVELOPMENT OF THE ELECTRIC Dk) 

COTTON MILLS. 


At the meeting of the Southern Cotton s; 
Association on May 10, Mr. Sidney B. Pain. 
General Electric Co., read a paper dealing 
development of the electric drive for «; 
cotton mill machinery. Some of the facts 
out by Mr. Paine in this paper are of gen. 
terest to engineers. 

After describing several representative | 
ual cotton mill installations, and giving a 
the textile mills of the United States show 
increase in the use of the electric drive, th. 
described some of the reasons which had |; 
ufacturers to adopt it. It was pointed out 1; 
electric system did not increase the origi: 
vestment by the amount of money paid : 
electrical equipment. In many items the fi: 
was greatly reduced. With electric drive, : 
or rope tower was required. The large mai: 
was omitted. Being subdivided into shi: 
tions, the shafting could be operated, if ( 
at higher speeds, and smaller driving pulley 
Subdivision was obtained without the use . 
tion clutches, as on the mechanical systen 
dinarily no separate lighting dynamo w 
quired, the current for the electric lights 
taken from the same generator which su; 
current to the motors. In a large mill thes 
ings would go very far towards paying th: 
cost of the electric system. 

As compared with a small mechanically-:! 


| 


FIG. 2.—NEAR VIEW OF DAM UNDER CONSTRUCTION, FROM UP-STREAM. 


FOR 


ven 


| 
q 
| 
| 
= 
i 
at 
i 
4 a 
ae 


ven 


17, 1900. 


ENGINEERING NEWS. 


331 


provision is made for subsequent en- 

.y extension of the main building, there 
ther savings in addition to those just 
In such mills the belt tower ought to 
nough for the original building, and also 


»posed extension. The driving wheel of . 


must have sufficient face for the larger 

metimes one side of the cross compound 

ied, the other cylinder being added when 

gement was made. For the sake of higher 

as an alternative, half of a double com- 

«ine was sometimes used, although this 

-e was seldom adopted. The first plan 

, to the objection of large fuel consump- 

cially as the date of the enlargement was 

Both plans provided a singte crank en- 

ch was objectionable and uneconomical. 

‘ther plan was to install the permanent 

ymplete at the start and operate it at re- 

‘eam pressure. But no matter which of 

ans was followed, the extent of the en- 

ent. as well as the character of the goods 

sanufactured, had to be determined in ad- 

If a mill was designed for fine goods, it 

not go into course numbers and enlarge to 

nt originally contemplated. The same lim- 

s applied to shafting, which had to be made 

ntly large to carry the subsequent additions 

| as the first installment. It might be years 

an extension was made, yet the burden of 

st and uneconomical operation must be 

by the first mill. More than that, it might be 

that all provisions made for enlargement 
inad2quate. 

in mills driven by electricity the solution of 

these problems was much more simple. All that 

as necessary was to add a second engine and 

wenerator with its complement of motors when the 

building was extended. The extent of the addition 


ing, would be very much more expensive than that 
required in the electrical driven mill. 

Dealing next with the question of economy and 
flexible operation, the paper claimed the following 
advantages for the electric system over the me- 
chanically-driven system: 


Subdivision into independent sections, each driven by 
its Own motor. Variations in speed iu one section, due to 
slipping on such belting as is still retained, are not com- 
municated to other sections 

The mill is not dependent upon one main drive; there- 
fore, there is less liability of shut down due to accident 
within the mill. If the shut down occurs, it is only par- 
tial and local. 

It permits the operation of one or more sections over- 
time without driving the shafting in any other sections. 
There is less difficulty in keeping the shafting alined. It 
therefore follows that there is a saving in labor and less 
power is wasted. 

Steadiness and uniformity of speed is occasioned by 
omission of many pulleys and belts, and results in greatly 
increased production. It also necessitates fewer repairs 
on the machinery, especially the looms. The diameter of 
the shafting is determined principally by the pull of the 
belt between hangers. Torsion need not be considered 
to the same extent as on the mechanical system. Ali pul- 
leys and hangers are, therefore, of the same bore, except 
vu those lengths of shafting which carry the receiving 
pulleys. 

On large plants the loss between the prime mover and 
the shafting driven by the motors will vary from 16% to 
18%. In other words, 82% to 84% of the power delivered 
by the engine or wheel will be delivefed by the motors. 
Great claims are advanced for the mechanical system on 
this point. It is impracticable, however, accurately to 
measure the losses where that system is used, for the 
reason that you cannot determine the friction of the 
shafting while carrying the load of machinery under full 
production. The power lost by slipping of belts and by 
increased pressure on bearings cannot be ascertained, ex- 
cept approximately. 

Improved light and ventilation are obtained by removing 
the power house away from the mill and by omission of 
the belt tower. Power in any section may easily be aug- 
mented, or addition may be made to the mill without stop- 
ping the mill or interfeiing with the existing shafting. It 
not infrequently happens, especially in older mills, that 
it becomes necessary to replace the main engine. It is 
either worn out or machinery has been added to such an 
extent that it is overloaded. In mechanically driven mills 
in such cases it will be necessary to shut down the mills. 
This will result in the loss of profits and of fixed charges 
during the shut down, and, what is quite as important, 
the scattering of the employes. With the electric drive 
no stoppage would occur as long as the old engine could 


G. 3.—MORE DISTANT VIEW OF DAM UNDER CONSTRUCTION, FROM UP-STREAM. 
(The rock fill may be seen just beyond the masonry base and beneath the dumping bridge.) 


‘aracter of the goods to be manufactured 
»e considered until the time when such 
‘as necessary. Furthermore, the first 

electrically-driven mill would probably 

that of the mechanically-driven mill 
rovision for enlargement was made. 
the engine and its foundations for the 
‘ould be considerably higher than that 
using the electric system. The shaft- 
mechanically-driven mill being much 

yas necessary for the present build- 


be operated. A new engine and generator would be in- 
stalled at any convenient point and either supplement 
the old engine or displace it entirely. 

The power to operate any section may be readily meas- 
ured. In the Olympia Mills, at Columbia, S. C., and in 
the Lancaster Mills, at Lancaster, Mass., this will be con- 
tinuously indicated by instruments placed in the engine 
room. These indicators enable the engineer in charge to 
detect at a glance any unnecessary consumption of power 
due to poor alinement of shafting, improper oiling, etc. 
The actual power consumed by any machines can. be 
measured at any time by separate portable instruments. 

The generating plant may also be subdivided into two 
or more units. This insures against a complete shut 
down in case of accident and also permits economical 
operation under partial loads. This also allows one or 
more sections of the mill to be operated from either gen- 


erating unit. All other sections wil! remain idle. This is 
not possible with the mech: ‘al system, even though the 
generating plant may be subdivided. Finally, as the loca 
tion of the buildings is determ 1 without reference to 
the location of the power house, they may be placed to 
gether and so arranged as to facilitate manufacture and 
reduce the expense of supervision. 


ASPHALT COATINGS FOR WATER PIPE. 

Within recent years there have been many at- 
tempts made to obtain some kind of coating for 
water pipes which will be superior to the ordinary 
tar coating. The principal requirements for such 
a material are as follows: (1) it must adhere per- 
manently to the metal; (2) it must resist the at- 
tacks of water, acids and electric currents, so as 
to prevent corrosion by rust, chemical action or 
electrolysis; and (3) it must give a smooth finish 
to the pipe. 

A material which is claimed to meet all these 
requirements is an asphalt composition known by 
the trade name of ‘‘mineral rubber” asphalt, which 
is one of the Utah asphalt products. This materiat 
was adopted in 1897 for the reservoir pipe lines at 
Minneapolis, Minn., the contract for which, 
amounting to $343,726, was awarded to the T. A. 
Gillespie Co., of Pittsburg, Pa. The specifications 
for the work were prepared by Mr. F. W. Cappe- 
len, M. Am. Soc. C. E., who was City Engineer at 
that time (and until Jan. 1, 1899), and contained 
the following clause as to the coating: 

After testing to the satisfaction of the engineer, the pipe 
shall be thoroughly dried and cleaned, and heated in a 
suitable oven to 30U°F., after which they are to be thor- 
oughly coated by dipping vertically in a bath of mineral 
rubber asphalt, manufactured by the Assyrian Asphalt 
Co., Chicago, LIll., or such other material equally as good 
as the engineer may designate, This coating must be 
smooth, hard yet tough, elastic and durable; it must be 
free from blisters and bubbles. 

In connection with these specifications, tests 
were made of five different coatings, as follows: 
(1) Mineral rubber asphalt; (2) Trinidad asphalt, 
mixed with dead oil, used by the Hugo Iron Works, 
of Duluth, Minn., for the new 42-in. steel pipe line 
in Duluth (Eng. News, May 5, 1898); (3) California 
asphalt from the Waldorf mines; (4) the same 
California asphalt, mixed with about 40% of mal- 
tha (also used at Duluth); (5) pipe dip from the 
works of Dennis Long & Co., of Louisville, Ky. For 
the dipping test an oven was built of brick, and 
two 8-in. iron pipes bricked in so as not to be ex- 
posed on the inside to any smoke or flame. Into 
these pipes 4-in. pipes were placed to be 
heated to the desired temperature. These pipes 
were thoroughly cleaned by pickling in diluted 
acid before heating. The coating material was 
heated simultaneously, and when pipe and coating 
had the desired temperature, the pipes were dipped 
vertically. Some pipes were dipped once, and some 
dipped twice, the second dip being made quickly 
after the first, and thereafter the dip was either 
placed in ice water and allowed to cool therein, or 
was cooled without being put in water. After 
cooling, the coating was subjected to blows from 
a hammer to test the elasticity of the material. 

The results of the tests, with other particulars as 
to the behavior of the materials, taken from Mr 
Cappelen’s report, are given below: 


Temperature, 


Coating. Coat- 
Pipe. ing. Pipe dipped. 
Mineral rubber...... ay 400 Twice; then put In ice 
= = — 300 Once; not put in ice 
Trinidad asphalt..... 300 “0 Twice; then put in ice 
300° Twice; not 
California asphalt... 30) Twice; then 
300 350 Once; not ip 
Cal. asp. and maltha. 300 40 Twice; then * * 
Dennis Long........ 300 300 Twice; then 


Mineral Rubber Asphalt.—The coating covered the pipe 
splendidly in all cases, was somewhat thicker for the 200° 
temperature, and stood the hammer test perfectly. The 
material is so elastic that by cutting into the coating and 
entirely removing some of it, the opening can be covered 
by simply hammering the edges around the space, so that 
it is impossible to see the joint. The coating did not 
foam even up to a temperature of 700°F. ® 

Trinidad Asphalt.—-The coating remained sticky after ap- 
plication, in all cases evidently due to the dead oil. The 
hammer test was made some days later, showlng some 
slight flaking, but at the same time indicating consider- 
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able elasticity. That the coating loses its stickiness must 
be due to evaporation of the dead oil. The mixture when 
heated foamed considerably, evidently due to presence of 
dead of] and moisture. 

California Asphalt.—Coating was very nice, but flaked 
badly for hammer test in all cases. 

California Asphalt and Maltha.—This coating was very 
nice, but flaked slightly in all cases. I made this mixture 
myself, having had some experience with the two ma- 
terials constituting the same. The high percentage of 
maltha is required to overcome the brittleness of the 
asphalt. 

Dennis Long & Co.—This coating did not stand the ham- 
mer test, and when hot foamed considerably. In all 
cases, but particularly where the coating flaked off, a 
thin secondary coating could be seen next to the pipe. 
This same condition was found to exist on some of the 
New Jersey Water Co.'s 48-in. steel pipe for the Newark 
supply when it was uncovered in 1897. Mr. Sherrerd, 
the engineer in charge of the water department of the 
city of Newark, N. J., considered this secondary coating 
to be a combination of sesqui-oxide of iron with prot- 
oxide, or what would be chemically equivalent to Fe,O, + 
Fe O = Fes 0,4, a more stable compoynd which would pre- 
vent further oxidation, and is probably due to some chem- 
ical action which takes place when the hot pipe is dipped 
in the asphalt bath. Where nothing but this coating was 
found on the Jersey pipe line, no further oxidation was 
discovered. 

Some 20 iron plates, about \-in. thick and 6 ins. square 
were treated in a similar manner to the pipes, with the 
same results. Tests were then made with various acids 
to see the effect upon the coating on the plates, with the 
following results: The mineral rubber coating was not 
affected by muriatic acid, nitric acid or sulphuric acid. 
The Trinidad coating was not affected by muriatic acid, 
but was affected by the others. The California and 
maltha coating was affected slightly by muriatic acid, but 
very perceptibly by the others. The California straight 
coating was not affected by muriatic acid, but was af- 
fected by the other acids. The Dennis Long coating was 
affected by all three acids. 

Finally, the three best coatings were analyzed, with the 
following results: 


California 
Mineral and 
rubber. maltha. Trinidad. 
Petrolene (soluble in petro- %. ; 
Asphaltene (soluble in boil- 
ing turpentine and chlo- 
23.59 12.35 14.67 
Total bitumen ...... 99.30 83.01 57.75 
Coke and organic matter*. 0.49 2.61 21.58 
Ash (mineral matter)..... 0.2 11.95 1.05 
Moisture aud volatile, 100°C, ade 2.43 19.62 
100.00 100,00 100.00 
Specific graviy ........... 0.97 1.13 1.20 


*Not bitumen. 


Fig. 1.—Cut on the Silico Lake Railway, Nicaragua. 


The analysis of the Trinidad mixture was very tedious 
and required several days’ time. It was repeated to make 
sure of the result, which is correct as above. 

Judging from these various tests, I was convinced that 
the mineral rubber coating is the best, and, judging from 
the other information at hand, it is probably the best 
coating ever put on the market, not barring the so-called 
Sabin japanning process. 

Mr. Cappelen informs us that the coating worked 
very well in the field, very little abrasion being 
found after the pipes had been transported from 
Pittsburg to Minneapolis. In 1898, he reported at 
the convention of the American Water-Works As- 
sociation that the mineral rubber coating ap- 
peared best after the test pipes had been exposed 


one year in the air. Since that time the pipes have 
been immersed in running water for over 18 
months. He made a further examination in Feb- 
ruary, 1900, and found that all the different coat- 
ings had preserved the pipes. Where no coating 
had been applied, corrosion had taken place, and 
where he had previously removed small parts of 
the coating, tubercles had formed,insome cases 4- 
-in. in thickness, A great many blisters had formed 
in the Trinidad coating. These blisters were brittle 
and corrosion had set in underneath. This coat- 
ing was brittle. The three samples of California 
straight coating were good; no blisters had 
formed, but the coating was brittle. The Cali- 
fornia asphalt and maltha coating had started to 
blister, but was not so hard as the Trinidad coat- 
ing. The Dennis Long coating was good; a few 
small blisters had formed on one sample, but there 
was no corrosion underneath. On the mineral rub- 
ber pipe coating no blisters of any kind had 
formed, nor had the coating become brittle. He 
has now immersed the test pipes in one of the 
city’s sewers in order to see what the effect will be. 


The mineral rubber coating was used last year 
on eight miles of 26-in. steel pipe at Butte, Mont., 
and 34,000 ft. of 42-in. steel pipe at Seattle, Wash. 


The mineral rubber asphalt coating is manu- 
factured from asphalt from mines in Utah by the 
Assyrian Asphalt Co., Tacoma Building, Chicago, 
lll. For painting field riveted work, joints, or 
places where the original coating has been dam- 
aged in transportation, a special paint is used, 
made from the same material, but in the form of 
a thick air-drying paint. Another variety of the 
same material is adapted for reservoir linings, be- 
ing used either pure or mixed with silica sand. It 
is claimed that this lining will not flow or run 
even at a temperature of 200° F. 


SILICO LAKE RAILWAY, AND THE GREYTOWN BREAK- 
WATER OF THE NICARAGUA CANAL CO. 


We are indebted to Mr. Henry Welles Durham 
Cc. E., for the photographs here reproduced, show- 
ing some interesting conditions at the Greytown 

end of the proposed Nicaragua Canal. 

FIG. 2.—PRESENT CONDITION AT 


cific Transit Co., which controls steam : 
on the San Juan River. The rolling sto 
a light Porter locomotive, 8 flat cars ani 
senger cars; the gage is 2% ft., with 3 
and the total cost, including terminals a; 
was about $130,000. The excavation 
have cost 50 cts. per cu. yd. 

The deepest cut is that shown in the p! 
It is 40 ft. deep, and less than 200 ft. | 
side slopes of 40n 1. The material is 
red at the surface and turning to a pb! 
as it nears the bottom of the cut. T; 
slopes stand the heavy rains perfectly, 
is no frost to disintegrate them. The cut 
finished several months, and showed no 
to slide in a region where the annua! ; 
nearly 300 ins., and 12 ins. rainfall has 
corded in one day. 

The other view shows the present con) 
the breakwater, which was built by the } 
Canal Co. It is now seven years since w 
it was abandoned. The view is taken look 
ward from the Greytown lighthouse: an 
right is seen the sand piled against thi< 
water by the littoral currents coming f; 
southeast. This beach-building has contin 
til it now reaches the end of the breakwate; 
is about 1,000 ft. long. On the left is ; 
tongue of sand closing what was former! 
trance to Greytown harbor, which is now 
low lagoon. 


4 


The two points of interest in this exhili: 
as a ship canal in this region is concern 


the following: This stiff clay soil will stanj 
very steep siope in canal cuttings. The stabi 


of this clay under extraordinary rainfa} 
tions is also shown along the railway 
Deseado River, built by the Canal Co. near! 


8) 


e en. 


shal 


far 


1, are 


the 
y ten 


years ago. Until very recently the pick-marks 


were still visible in the latter cuttings. The 
progress made in beach-building in seven 
is also instructive; though it must be said 
the work on the breakwater was stopped } 
deep water was reached. In 1891 there 


steamer channel, about 9 ft. deep, along the no: 


side of the jetty. This has now become con 
blocked by the sand passing around th: 
THE BREAKWATER BUILT FOR THE 


GREYTOWN END OF THE NICARAGUA SHIP CANAL, IN 1890-91. 


The first view shows a cut on the Silico Lake 
Railway; built in 1898-99, to connect the San Juan 
River, above the head of the delta, with Silico 
Lake and the San Juanillo River leading to Grey- 
town. This railway and the lake route avoid the 
necessity at low water of crossing the Greytown 
bar, running 20 miles down the coast and enter- 
ing the San Juan by the Colorado mouth. 

The railway is 644 miles long, and follows a line 
of isolated, low clay hills, stretching from the 
river to the northward around the lake; the sur- 
rounding country is flat and swampy. It was built 
under the superintendence of Mr. Louis Wich- 
mann, General Manager of the Carribean & Pa- 


the structure. Judging from the line of ): 
shoal water now extends far beyond the 
the present breakwater. 


A NEW PLAN OF INTERLOCKING PROTECTIU. 


RAILWAY GRADE CROSSINGS. 

In a paper read before the Railway ‘%' 
Club, on May 8, Mr. J. T. Vernon, Supe! 
Signals, Eastern District, New York, New 
& Hartford R. R., suggests an improveme! 
usual method of protecting grade cros> 
interlocking, which employs derailing 5 
Briefly stated, the change proposed consis 
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pstituting detector bars for the usual 
.J in adding a second set of home signals 
nals already usually employed. The 
eement is outlined quite clearly by the 
ying sketch, and the advantages claimed 
rs given by Mr. Vernon in his paper as 


F is protected by detector bars and signals, — 
— derailing switches and signals. Detector 
45 ft. long, are located as near as possible to 
og. The left-hand movement is governed by a 

-sal which is located 50 ft. from the crossing. 
nging the right to the crossing from one road 
ner, the detector bar levers must be reversed 

» signals can be given to cross from either di- 

‘ther for a right-hand movement or a left-hand 


-ht-hand movement is governed by a second 
al located 50 ft. from the crossing, a first home 
o50 ft. and a distant signal 2, ft. from the 
The locking combination is so arranged that 
ol, either No. 3, 2, 4, 7, 8 or 9 locks signal Nos. 
\4, 17, 18 and 19; and one signal, either No. 12, 
\7. 18 or 19, locks signals Nos. 3 , 7, 8 and 
nt signals lock their home signals im their clear 
., as in common practice. 
: approaching a crossing on track No. 2 of the 
_ R. will have all three signals clear to cross over, 
: may stop with its rear end 50 ft. clear of the 
which is just far enough to clear dwarf signal 
»ut until the train has reached this point, no signals 
given for a train to approach on the other road. 
the first train has cleared dwarf signal No. 7, 
-or. the detector bars may be reversed and signals 
for a train to advance to the station from either 
n on the Q. P. R. R. Therefore it is both safe 
nvenient for both trains to stand at the station 
ransfer passengers and baggage, and at the same 
either train or both trains may depart when they 
-eady to do so. It should be borne in mind that when 
vn is standing on or within 50 ft. of the crossing on 
» Q. P. R. R. it is impossible for the towerman to clear 
» signals for trains to approach from either direction 
the O. R. R. R. Or if a train is standing on or within 
“of. of the crossing on the O. R. R. R., he cannot clear 
» signals for a train to approach from either direction 
R. R. 


+t} 
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We shall now follow the movements of two trains ap- 
»roaching the crossing, the first on track No. 1 of the 
oO. R. R. R. and the second train on either track No. 1 or 
No 2of the Q. P. R. R. The first train having only one 
signal, No. 9, clear for him, will advance to signal No. 8, 
which will be at danger and should bring the train to 
, full stop. Then the towerman must put back his de- 
tector bar levers Nos. 5 and 6 before he can pull detector 
bar levers Nos. 15 and 16 for the freedom of any signals 
» approach the crossing on the Q. P. R. R. If the 
engineman on the first train had not stopped at signal 


8 Crossing Detec 

6 Bars. mye 

20 Lever Machine. } 
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for disregarding the first home signal and the matter 
should be dealt with in the same manner as if the train 
had been derailed. 

A new towerman, or one of nervous or excitable dispo- 
sition is not so dangerous at this crossing as he is at a 
crossing protected in the ordinary manner in case he has 
trouble in getting his combination or clearing his signals. 
Knowing that no trains are approaching on the intersect- 
ing road, he takes the liberty of giving a hand signal to 
pass the first home signal, and the engineer, seeing the 
second home signal at danger, will proceed cautiously un- 
til within speaking distance of the towerman, when he 
may be told what the trouble is and that he may proceed. 
While the arrangement according to the accompanying 
sketch is more convenient for train movements, and in 
my opinion a safer one than that which employs derailing 
switches for a grade crossing, I believe that derailing 
switches are the proper protection for main lines ap- 
proaching drawbridges and for sidetracks leading to 
main lines. If a train runs past a stop signal approach- 
ing an open draw it is better that it shoud go on the 
ground than that it should run into the open draw. It 
is also better that a car should be derailed from a side- 
track than that it should run on to a main line 


REHEATERS IN MULTIPLE-CYLINDER ENGINES.* 
By R. H. Thurston, M. Am. Soc. M. E.+ 


Reheaters in multiple-cylinder engines have been em- 
ployed by various designers and builders from a very 
early period in their history. Perhaps the first to use this 
device was John Bourne, who tells us that he employed it 
in 1859. In later years Mr. Cowper, the distinguished Eng 
lish hydraulic engineer, employed the device, and in this 
country as early as 1869 it was used by the late Henry R 
Worthington in his Philadelphia pumping engine and on 
many later engines. It was used by Mr. Corliss and also 
by Mr. Leavitt on his Calumet and Hecla Mining Company 
engines (1874). 

The first mention of this apparatus in engineering litera 
ture, so far as the writer has observed, occurs In the little 
book by John Bourne, ‘‘Recent Improvements in the Steam 
Engine.”” Bourne says: 


In some cases, where double-cylinder engines are em- 
ployed, a superheater is introduced between the high-pres- 
sure cylinder and the low-pressure one, so as to replace 
the heat lost by radiation and by the production of power 
in the high-pressure cylinder. This arrangement, intro- 
duced by me into a steamer, about 1859, was exemplified 
in various engines shown at the International Exhibition 
in 1862. and promises to be very serviceable in cases where 
a small consumption of fuel is an object of paramount im- 
portance. 

About 1870 H. M. S. “Briton” was fitted with compound 
engines of 57 and 100 ins. diameter of cylinder and 33 ins 
stroke of piston, with intermediate reservoir and reheater 
of the type introduced by Mr. Cowper years before. Steam 
was carried at 60 Ibs., and the engines develoned 2,018 
I. HP. for six hours on her trial, consuming 1.98 Ibs. of 
fuel per I. HP. hour. Surface condensers and reheating 
contributed to this result. 


Mr. Carl Sulzer, in a letter addressed to Mr. Hamilton 
Hill, M. A. S. M. E., and printed in the ‘‘Transactions”’ 
of the American Society of Mechanical Engineers in 1897, 
remarks: 

We have tried the heating of all jackets by direct steam, 


also the heating of tubular receivers, but have found no 
advantage in so doing. 


In a letter to the writer Sulzer Brothers say: 


We do not deny that a slight gain in economy may, in 
certain cases, result from tubular reheaters, but this 


i 
---— J000".---- economy is in all cases made up by the interest on the 
: : increased cost of the whole plant. 
— es Mr. Charles H. Manning, who has a large experience in 
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“a8 he should have done, he would run hi 
s train 
- — bar No. 6, thus preventing the towerman 
‘ging his combination or giving any signals for 
1 otpbroach on the other road until after this 
Sa ther backed up to clear signal No. 8 or else 

, to clear dwarf signal No. 4. 

moe An case of an express passenger or freight 
. the the crossing from either direction on the 
a 2 engineman and crew being accustomed 
ik + signals at this —— and not finding the 
on clear, attributes it to neglect on the part 
—_ The train proceeds at a fair rate of 
rst home signal, which is also against them. 


ome cigaak” which to stop before reaching the 


steam engine operation in cotton mills, and where economy 
of steam and fuel is important, states in a letter to the 
writer: 


I am a believer in the reheater, and know that in our 
own vertical triple (Amoskeag Mills, Manchester, N. H.) 
we receive much benefit from them; but we have not been 
able to get exact figures. 


Mr. Richard Rice says: 


As to the value of a reheater which is sufficient to super- 
heat the steam—for instance, like the engine at the Wash- 
ington Mills, where we are getting from 50° to 60° of su- 
perheat—I am not ready to form an opinion based upon 
any scientific facts; but I believe from what I have seen 
that it is of value. 


Mr. E. D. Leavitt, who had large experience, says: 


My experience with reheaters has simply proved that 
they are of sufficient value to warrant their use. 


Mr. A. K. Mansfield writes: 


We have been using reheaters to a considerable extent, 
and have recommended their use with the belief that they 
are of somewhat more advantage than the steam jacket, 
which we like to avoid in commercial engines, as they 
add complication and expense. 


Mr. Edwin Reynolds says: 


As a matter of fact, the best results we have ever ob- 
tained have been on engines where these reheating re- 
ceivers have been used; but to what extent they effected 
the results we are unable to say. 


*Condensed from a paper presented at the Cincinnati 
meeting of the American Society of Mechanical Engineers. 
¢Director of Sibley College, Cornell University, Ithaca, 


Mr. Charles C. Worthington writes: 


We have made enoygh tests in the direction of doing 
away with reheating to determine positively that the more 
reheating we get the better the engine works. © * © Th 
stroke is more absolutely uniform the drier we make the 
steam. * ® The more we do away with the disturb- 
ances of entrainment and irregular condensation the 
nearer we come to the ideal conditions, and superheating 
and reheating are in proper line for this. We find that 
the engine fs sensitive to any attempt to reduce the pres 
sure in the jackets or the reheater, even if only done in 
the low-pressure cylinder and the last reheater, and our 
observations seem to indicate—although they have not 
been made with as much care as the Importance of the 
subject demands—that a loss of economy follows any such 
attempt 

The Sibley College quadruple-expansion experimental en- 
gine ts fitted with reheaters, and although operated at 500 
Ibs. pressure and upward, and although the superheating 
effected is but moderate, it is supposed that a sensible 
amount of gain is due to their use, and that the reported 
efficiency of the engine, a consumption of less than 10 Ibs 
of steam, or below 11,000 B. T. U. per hour per HP., 
comes in some degree from this construction 

The triple engine of the Massachusetts Institute of Tech- 
nology, refitted with reheaters of variable effective area of 
reheating surface, {is reported to have given the following 
results in preliminary trials: With reheatera out of use 
and developing 88 to 90 TI. HP., from 15.95 to 16.08 ths. of 
steam per HP. per hour passed through the engine. With 
84.93 I. HP., and with one reheater in use, the consump 
tion was 15.87. With 75 and 95 HP. developed, the two 
reheaters being in use, 14.9 and 14.7 Ibs. were used. With 
105 and 107 I. HP. developed, the consumption was 14.7 
and 14.5. Cylinder fackets were not In use. Net sav- 
ing, 8%. 

The triple-expansion experimental engine of the Sibley 
College laboratory shows very little, if any, advantage tn 
the use of the reheaters conjunction with the Jackets 
on the cylinders, but there fs an evident more or leas com 
plete substitution of the one device for the other wher: 
used alternately, and the required {mprovement tn quality 
of steam to insure the exceptional efficiency of that engine 
noted under {ts most favorable conditions of operation ts 
approximated with efther arrangement. Preliminarily well 
dried steam passing through a superheater ts certainly am 
effective system of improving effictency. 


Gain by Use of Reheaters. 


Tt Is certa'n that where producing superheating. cylinde: 
condensation tn ‘the evlinder recelving steam through them 
will be reduced. It is known that with large engines, auch 
as are commonly fitted with these adjuncts, a superheat of 
S0° to 100° F. will reduce this waste to an Insignificant 
quantity. Experiments with steam fackets Indieate that 
where the latent heat of steam of boller pressure fs em 
ployed In the reduction of cylinder condeneation. each 
pound of such steam so employed saves on an average 
considerably more than its own amount. General exnert 
ence would seem to show that In the class of engines here 
studied the net result should be expected to be a net saving 
of from two to four or five pounds of steam worked In the 
engine for each pound thus expended, averaging tn actual 
reported practice probably not far from three. The first 
datum would show that 10% added heat in the form of 
superheat of originally ‘“‘dry and saturated”’ steam saves 
about 297%, of the total expenditure tn the engine The 
latter datum Indicates that 10% should tn this manner 
save 30 or 33%, where cylinder condensation attains any 
greater magnitude than this proportion of total steam 
supplied. 


Reheaters on a compound engine, however, can only af- 
fect the low-pressure cylinders, and alone should be ex- 
pected to save perhaps half the cylinder-condensation loss 
which fs In such engines usually not far from 20% tn com- 
pound and 15% in good triple-expansion engines. A net 
10% in the one and 5% per reheater In triple and quad- 
ruple-expansion engines should not be too high a prelimi!- 
nary estimate. 


Reheaters have usually been employed both as separators 
and drying apparatus, and as superheaters, being Intro- 
duced tnto the steam pipe, or the steam connection be- 
tween cylinders, and supplied with high-temperature 
steam, or with heat from the flues or smokestack !n suffi- 
client amount to give them the desired efficiency. If prop- 
erly arranged, complete separation will be first effected, 
and the steam thus dried will be then raised to a tempera- 
ture considerably in excess of that of the saturated steam 
coming into the reheater. Every good reheater ts, in fact, 
a superheater for the next succeeding cylinder. The de- 
gree of superheat secured is usually, in the beat cases, 
not less than 50° F. 

The reheater in a current of wet steam, where unequal 
to the task of drying and markedly superheating that 
steam, cannot be expected to prove‘ economically usefu!. 
The duty of the reheater may thus be reckoned as the 
sum of two distinct actions: the drying of wet steam and 
superheating of the steam thus dried. 

Since the receiver cannot act as a reheater effectively, 
or produce any gain, apparently, unless by superheating, 
it is evident that all moisture should be taken out of the 
steam before it enters the reheater. A separator receiver, 
capable of perfect drainage, between the small cylinder and 
the reheater, is thus, in many cases, likely to prove an 
advantage. 


: 333 
- 
| 
| 
20 
Applies hie brakes and he hoc 4 
t the first home signal. At the same time 
n- n’s duty should be to report the engineman N. Y. 


334 


ENGINEERING NEWS. 


The purpose of the steam jacket, the superheater and 
the rebeater is the same with all, and they all necessarily 
act In a similar manner—firet drying the steam, if wet, 
then giving it so much of superheat as to sensibly reduce 
the amount of initial condensation during the first stages 
of the action of the fluid in the engine. Whichever is em- 
ployed, or if all are used, the use of a system of separation 
as a preliminary to the superbeating is economically de- 


moving load of 100 Ibs. per sq. ft., or twelve tons 
on two axles, 7%-ft. centers, and a wind pressure 
as designated in the 1896 edition of Cooper’s ‘“‘Gen- 
eral Specifications for Steel Highway Bridges and 
Viaducts.” 

For the abutments bids were invited on two 
plans. The first (upon which the bridge was built) 
consisted in excavating and stepping to a solid 


Vol. XLII. 2 
traveler and guyed, the members were - g int 
place and supported by this bent. On a 


difficulty in obtaining timber the brid: , 
completed until Jan. 31, 1900. is 

The cost was as follows: Foundations 
concrete, masonry, filling, etc., $2.11) 
which should be deducted 87 barrels .; 
cement furnished the contractor by t) 
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sirable, as re-evaporation of the entrained moisture is 
best performed in the boiler, to which the separator should 
send !t directly and without loss of heat en route. 
THE PINEY BRANCH VIADUCT, WASHINGTON, D. C. 
By Thos. C. J. Baily, Jr., C. E.* 

The accompanying illustrations show the main 
structural features of the new viaduct which the 
District of Columbia has recently constructed to 
give access by roadway to Rock Creek Park, ly- 
ing nearly north of the thickly-settled portion of 
the city of Washington. At present the only prac- 
ticable approach to the park from the south is by 
the Linnean Hill Road, which, after reaching an 
elevation of 198 ft. at 18th St., crosses Piney 
Branch near its junction with Rock Creek, at an 
elevation of 69 ft., and then rises to 93 ft. above 
tide level, giving at one place a grade of over 10%. 
This road is largely used not only for pleasure 
driving and bicycling, but also by heavy teams. 
It was for the purpose of rendering easier this ap- 
proach to the park that the Board of Control de- 
cided to construct a cut-off line to the east, throw- 
ing a high-level bridge over the Branch. 

The Piney Branch valley at this point is between 
300 and 400 ft. wide and 60 ft. deep, and is heavily 
wooded. The type of bridge decided upon con- 
sisted of a series of deck trusses resting upon steel 
trestle bents, the spans to be as shown by the 
elevation, Fig. 1, making a bridge 300 ft. long be- 
tween centers. The distance apart of the trusses 
was to be 16 ft., with a 24-ft. roadway between 
railings and no footwalks. The height of the 
trusses was to be 10 ft. on centers, and all panel 
lengths 15 ft. 

The floor system was to consist of 15-in., 42-Ib. 
I-beams, 5 x 14-in. Georgia pine stringers, 16 ft. 
long, notched %-in. over the floor beams and 
spaced 2 ft. on centers, with 3-in. Georgia pine 
planking. The truss was to be designed for a 
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Plan. 


Cross Section. 
of Truss. 


foundation, filling to the natural surface with a 
dry rubble consisting of large stones placed by 
hand in level courses, the interstices being care- 
fully filled with smaller stones. Upon this a rub- 
ble fill was to be formed in the same manner as 
the foundation, except that the stone was to be 
embedded in cement mortar consisting of one part 
Portland cement and four parts of sand. This fill 
on slopes of 4 ins. to 1 ft. was to be topped with 
18 ins. of concrete composed by volume of one of 
Portland, two of sand, three of pebbles, four of 
stone. 

On this the masonry abutments, Fig. 2, were to 
be built in courses of not less than 12 ins. with 
one to two Portland cement mortar, and topped 
with a granite coping. The rubble fill was to pro- 
ject one foot all around beyond the base of the 
abutment and back wall. An 18-in. Maryland 
granite coping topped the back wall with a 15-in. 
coping on the abutment. 

The second or alternative plan consisted in rest- 
ing the trusses on two concrete pillars or piers 16 
ft. apart on centers, with a back wall on the fill. 
These piers were to be 3 ft. 9 ins. square, with a 
granite coping, and to rest on a 4-ft. 9-in. footing 
course. The earth fill was to run between the piers. 

The concrete piers for the trestle bents were car- 
ried down about 4 ft. A footing course, 4 ft. 3 ins. 
square Xx 1 ft., was topped by a course 3 ft. 
square x 1 ft., on which was placed a 2-ft. con- 
crete shaft topped with a 15-in. granite coping, 2 
ft. 3 ins. square. Built into the concrete on each 
pier were two 1-in. anchor bars 3 ft. long. The 
proportions of the concrete were one, two, three 
and four. On account of its close proximity to 
the stream the concrete in the east pier of bent 
number 4 was enriched to the proportions of one, 
two, two and three. The south abutment and most 
of the trestle piers were founded on solid 
rock. The maximum pressure on the concrete 
when the bridge is fully loaded can never be over 
9.7 tons to the square foot, and the pressure under 
the foundations can never be more than 2.5 tons 
to the square foot. There have been no evidences 
of any settlement. 

The contract for this oridge was awarded to the 
Toledo Bridge Co., of Toledo, O., the Osborn Co., 
of Cleveland, O., inspecting the steel. The super- 
structure was carefully scraped and given two 
coats of Atlantic Alcatraz asphalt paint, the color 
being a dark olive green. The erection was very 
simple. A wooden trestle bent being raised by the 
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FIG. 1.—DIAGRAM PLAN AND ELEVATIONS OF 

PINEY BRANCH VIADUCT, WASHINGTON, D. C. 

Capt. Lansing H. Beach, U. S. Engineers, Engineer 
Commissioner, District of Columbia. 


Toledo Bridge Co., Toledo, O., Contractors. 


at $2.50, or $217.50, leaving $1,894.40 received by 
contractor; trestle bents complete, $2,82(); super- 
structure complete, $5,635; total, $10,349.40 re- 
ceived by contractor. The itemized prices were as 
follows: Exzavation, 24 cts. per cu. yd.; earth fill- 
ing. 26 cts. per cu. yd; stone masonry, $6 per 
cu. yd.; stone coping, $30 per cu. yd.; concrete. 
$5.25 per cu. yd.; a total of 43,500 Ibs. of steel were 
used in the trestles, and of 77,700 Ibs. in the 
trusses, making a grand total of 121,200 Ibs. About 
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Fig. 2.—Abutments and Piers for Piney S:anch 
Viaduct, Washington, D. C. 


46,080 ft. B. M. of lumber were employed The 
briige, while having no pretense to archite ra! 
beauty, well suits the locality, especially -" 4&- 
count of its airiness. It will be noticed how ‘avy 
the flooring is. This was made so on acco of 
the comparatively heavy traffic and becaus road 
rollers were likely to use the bridge. The %*- 
mum grade on the new line is 4.4% again: 10% 
on the old road. Te floor is 58 ft. above "eV 
Branch at ordinary stages. 
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-e was built under the direction of Cap- 
ge H. Beach, Corps of Engineers, U. 8S. 

- Commissioner, District of Columbia, 
P, Richards, in charge of the Improye- 
ok Creek Park, being in control and de- 
the location, type and general propor- 


ye structure. Mr. Thos. C. J. Baily, Jr., 
‘he plans on which the bids were asked, 


charge of the 
of Toledo, O., 


erection. The Toledo 
made all the details for 


‘ural work and erected the bridge. 


eW STEAM PUMP 


FOR USE IN WELLS. 


.w in the accompanying illustration a new 
steam pump which has recently been 
jut by the Penberthy Injector Co., of 
Mich. Like the pulsometer, it is very sim- 
operation, and is especially suited for use 
s where little attention can be given to it. 


o 


The Erwin Steam Ram. 
The Penberthy Injector Co., °¥#nder G. The vacuum 
Detroit, Mich., Manufac- !8 made more complete by 


turers. 


It is made in two 
styles, one of which is 
intended to operate 
against a head of as 
much as 60 ft., and 
the other up to 40 ft. 
To operate the device 
at the maximum head 
a steam pressure of 
about 75 Ibs. is neces- 
sary. Its manner of 
working is described 
as follows, referring 
to the letters in the 


The ram is placed be- 
neath the surface of the 
water in the well or other 
source of supply, and, be- 
fore starting, water flows 
into it by gravity. When 
steam is turned on it pass- 
K es through the steam pipe 
A, nipple C, conical screen 
D, main steam port EB, and 
J radial steam ports F, into 

the cylinder G. The water 
' is then forced downward 
P through the openings H 


R into the surrounding dis- 


charge chamber I, where 
it passes through the an- 
nular check valve J and 
out of the discharge pipe 
L. 

When the steam driving 
out the water ahead of it 
reaches the lower end of 
the cylinder G, it is ex- 
hausted through the large 
openings H much faster 
than it isadmitted through 
the small steam ports F, 
is condensed in the sur- 
rounding discharge cham- 
ber I, and a partial vac- 
uum is formed within the 


a spray of water which 
then rushes inward from 


the discharge chamber I through the small opening K. 
The instant a vacuum is created and condensation oc- 
curs the pressure on the water outside of the ram forces 
water upward through the bottom strainer M. The main 
check valve N then rises and the valve rod O, which is 


rigidly attached to it, shuts 


off the steam at the upper 


eud of the cylinder. The entering water passes through 


the openings P, forces up the 


float R, which moves freely 


on the valve rod O, and refills the cylinder. 
™e entering water having lost its momentum, the steam 
acting downward on the valve rod, closes the main check 


valve, 


aod through pressure 
forces 


exerted on the float, again 


v«‘er out of the cylinder and through the discharge 


chamber and discharge pipe. 
Priston ring pipe B, surrounds the steam pipe for the 
amas - is submerged beneath water, to prevent con- 
“con sod is received into the coupling b. 
Th ‘wing results were obtained in tests: 
Low-lift. 
Dian 
Steam cylinder, ins... 2% 
Stean, cylinder, ins... 3 
wre was eleva’ 


‘ft. per steam, Ibs. 4,000.5 5,950.1 


correspond to duties of about 


4,000,000 and 6,000,000 ft. Ibs. per 100 Ibs. of coal, 
respectively. The advantage claimed for the sys- 
tem arise from the almost total absence of mov- 
ing parts, and the compactness and extreme sim- 
plicity of the device, making it available for small 
bored wells. As there are no rubbing parts, it can 
handle water carrying sand or acids to especial 


_ advantage, and while the ordinary deep well pump 


would doubtless surpass it in economy when in 
good order, it is well known that the difficulty of 
repairing and adjusting such pumps often causes 
them to be kept running with valves and pistons 
badly worn and leaking; and the advantage in 
economy of the direct-acting pump may thus dis- 
appear in actual use. 

The ingenuity with which the apparatus has 
been designed, and especially the manner in which 
the steam valve is opened and shut by fluid pres- 
sure alone, are exceedingly interesting, and de- 
serve much praise. 


WATER-SOFTENING PLANT AT THE LORAIN STEEL 
COMPANY’S BLAST FURNACES. * 
By N. O. Goldsmith.+ 

The water supply for the works of the Lorain Steel Co. 
is taken from the Black River. In most seasons of the 
year it contains considerable mud and silt in suspension, 
and at all times soluble impurities. Analysis of the water 
made in April, 1898, shows the soluble impurities as fol- 
lows in grains per United States gallon: 


Oxide of fron and aluminum.............. 
Carbonate of - 1.622 
Sulphate Of Hime. ee 4.455 
Chioride Of ... 1.124 


This water forms a scale in the boilers, which is quite 
hard and difficult to remove. At the steam plants of the 
shape mill and bessemer department mechanical puri- 
fiers were used, and also tube-cleaning machines. At the 
same time a number of different boiler compounds were 
tried, but the boilers still contained a heavy scale. 

When the new biast furnace was erected it was decided 
to try a more scientific method of purifying the water, and 
one which would remove the incrustating solids before the 
water reached the heaters or the boilers. A chemical 
process involves an expense due to the reagents used; 
therefore in order to keep down the cost to a minimum 
only the cheapest and most efficient reagents can be em- 
ployed. 

Table of Cost of Precipitating 1,000 Grains of Different 
Impurities with Different Reagents. 
Chlo- 

Cost, -Carbonate, Sul- ride of 
reagent, Mag- phate of mag- 
prib., Lime, nesia, lime, nesia. 

cts. cts. cts. cts. cts. 
Caustic lime ........ 0.3 0.025 0.029 pp 
Soda ash, 58%.......15 ..... 0.167 90.2438 
Tri-sodium phosphate.6.0 942 1.113 -691 .997 

The Clarke process of precipitating carbonates of lime 
and magnesia by means of caustic lime, is undoubtedly 
the cheapest chemical method; that combined with soda- 
ash treatment for the sulphates and chlorides, makes it 
possible to get a clear feed water low enough in scale- 
forming matter to fulfill all requirements. 

True water softening is an exact process; by this is 
meant that the exact amount of caustic lime must be put 
in the water to remove all the carbonate of lime and 
magnesia present; and the exact amount of soda ash 
used to decompose all the sulphate of lime and chloride 
of magnesia. No more, no less. 

The method of treating the water, and the apparatus 
used, must be so simple that a man can operate it who 
has no knowledge of chemistry, and of whom nothing 
but mechanical work is required, if it is desired to run at 
the lowest possible cost for operation. 

If a continuous process plant is used, in which solutions 
of the caustic lime and of soda are made continuously, 
and added to a constantly moving supply of water, an 
exact and uniform treatment is more difficult to obtain. 
(1) Because the amount of caustic lime or of soda ash 
dissolved in a gallon of the solution may vary. (2) 
Because the change of pressure may vary the amount 
of raw water supply, changing the whole character of 
the effluent. (3) Because it is a difficult matter to keep 
uniform the amount of the chemical solutions flowing 
through the small orifices into the raw water. (4) Be- 
cause the only means of determining when the water is 
treated with the correct amount of caustic lime is by the 
depth of color given by using a chemical indicator; and 
no acurate means is known to determine the correct 
amount of soda ash used, except chemical analysis, which 


Reagent. 


*Condensed from a paper presented at the Cincinnati 
meeting of the American Society of Mechanical Engineers. 

tVice-President, We-Fu-Go Co., Smith and Augusta Sts., 
Cincinnati, Ohio. 


could not be furnished soon enough to be of any benefit. 
An intermittent settling tank plant, therefore, permits 
more accurate and uniform treatment, and is much 
simpler to handle. The only question is the matter of 
mixing the chemicals thoroughly with the water; this is 
accomplished satisfactorily by stirring. 

In the blast furnace water-softening plant, four open 
top settling tanks are used, each 30 ft. in diameter, by 
20 ft. high; they are built of steel, and each has a net 
capacity of 95,000 U. S. gallons. Each is provided with 
a mechanical stirring or mixing device; this consists of 
two armed paddles placed at the bottom of the tank, 
fastened to a vertical shaft which is operated by gearing 
driven by small steam engine; the paddles made about 
six revolutions per minute. This thoroughly mixes the 
chemicals with the water, and the stirring of the wate: 
always hastens the chemical reactions, as any chemist 
well knows. 

The uniformity of treatment results from the fact that 
a constantly uniform quantity of water is treated in each 
tank, by weighing out the correct amount of the dry caus- 
tic lime and of soda ash required for each tank, and 
adding these to the water. To show the theoretical delic 
acy of this method, there is no trouble in weighing either 
of the dry chemicals, to & 1b., equal to 3,500 grains. A 
treating tank holds 95,000 gallons, therefore the persona! 
error per gallon is .034 grains for each reagent used. 
In practice this is effected to a slight degree by the 
variation in the quality of the caustic lime; in the case 
of the soda ash, however, there is no loss. The amount 
of each reagent was determined when the plant was 
started, by chemical analysis, checked up by many analy- 
ses of the treated water. All that is necessary then is 
for the operator to add the same quantity of caustic lime 
and soda ash to each tank treated, until a change in the 
raw water requires a change in the amounts of the re- 
agents used. 

These variations in the amounts of soluble impurities 
are more frequent in surface waters than in waters from 
deep wells, but in any case, it is not a daily, but rather, 
a weekly or monthly one. Samples of the treated water 
are sent to the laboratory about once or twice a week 
and the water tested; any change is made only on in-s 
struction from the chemist. 

To show the uniformity of the character of the treated 
water, the following table is given. The analyses were 
made in the laboratory of the Lorain Steel Company. 

-——-Gralins per U. 8S. gallon.-—~ 
o——Raw water.—, --Softened water-, 


Date, 18v¥. Lime Magnesia Lime Magnesia 
(CaO). (MgO). (CaO). 
41 1.6 5 1.0 
ka 4.0 1.5 4 1.0 
3.9 1.4 A 
3.9 1.5 6 13 
ae eve 5 8 
4.0 1.5 6 
‘ 7 8 
eee 5 7 
AVOTAGSS. 3.95 1.45 0.5 0.85 


Another very important advantage of the use of treat- 
ing tanks is the fact that, when properly proportioned, 
they allow the water to stand in them long enough to 
complete the chemical reactions; inasmuch as no chemical 
action is instantaneous, therefore time is necessary in 
order to get a complete precipitation and a corresponding 
purification of the water which is being treated. By using 
hot water this time is shortened. The water from the 
hot well of the blowing-engine condensing plant is pumped 
into the settling tanks; this water is from 90° to 96° F. 
To further raise the temperature of the water a system 
of heating coils is put in each treating tank; the exhaust 
steam from the pumps passes into these coils, raising the 
temperattre of the water 114° F.; the condensed steam 
passes into the clear-water well. When the plant was put 
up, iron pipe was used in these heating colle, but ex- 
perience proves that nothing but brass or copper pipe 
shonld be used for this purpcee. 

Having considered all the conditions necessary for ac- 
curate and uniform treatment, and for complete chemical 
reaction, the next problem is the mechanical one of 
separating the lime sludge precipitated from the water. 
The amount of sludge in water-softening plants is much 
larger than in ordinary filtration plants, because the 
soluble impurities as well as the suspended matter are 
removed, and, furthermore, the caustic lime used is also 
precipitated, therefore subsidence is hecessary before 
the water can be passed to the filters. The settling tanks 
act as subsiding basins as soon as the stirring device is 
stopped and the circulation of the water ceases. It is 
found to be more economical in ground space and first 
cost, to use filters for the final clarification, than to 
use settling tanks of such size that the water will stand 
in them long enough to clarify perfectly by sedimentation. 
Furthermore, in this plant the sludge of previous pre-, 
cipitations is left in the tanks; this is mixed with the 
water of the next treatment and gathers up the new 
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finely divided precipitate into larger flakes, which settle 
more rapidly, and materially hastens the clarification of 
the water. 

To cut down the amount of sludge thrown upon the filter 
beds to a minimum, hinged floating outlet pipes are used, 
the inlet to which is held about 18 ins. from the top of the 
water; these pipes rise and fall with the water levels; they 
are limited in their lowest horizontal positions by means 
of a chain and counterweight at the top of the tanks. 
In their lowest position they clear the paddies of the 
stirring device, leaving about 24 ins. of water always in 
the tank; in this water is collected the precipitated 
sludge. When this sludge becomes deep enough to pre- 
vent the easy rotation of the paddles, it is washed out 
by starting the paddies, mixing up the sludge with the 
water left in the tanks; in this condition it flows freely 
out of wash pipe to the sewer. The washing of each tank 
af this plant is done once a week, and it takes about 20 
minutes to do this. The total waste or wash water used 
for this purpose is about 1.3% of the total amount 
purified. 

From the treating tanks the water passes by gravity 
down the floating outlet pipe into the filters. There are 
two filters, each 16 ft. in diameter by 7% ft. deep, having 
a total area of 400 sq. ft. of filtering surface. The filter 
tanks are made of steel with double bottoms; in the 
upper bottom are placed the sand strainers, made of 
brass, having aluminum bronze screens and riveted with 
copper rivets. The upper and lower bottoms form a 
clear water compartment, to which the outlet pipe is con- 
nected. The advantage of the upper bottom as a strainger 
diaphragm is that a uniform pressure is gotten upon all 
strainers when the bed is washed, and a more uniform 
distribution of work over the whole filter-bed is main- 
tained while filtering; this is most difficult to get in a 
nest of strainer piping, due to frictional resistance of the 
pipe. The water flows on to the filter-bed through a cen- 
tral pipe, the level being kept uniform by a float con- 
trolling the regulating vaive in the supply pipe. The 
filtering medium is crushed and graded quartz of uni- 
form size and about 3 ft. thick over the strainers. 

The filters are provided with mechanical stirring devices, 
having the usual revolving rakes driven by a train of re- 
duction gears and operated by a belt. These stirring 
devices are turned only when the filters are washing, by 
the upward curreut of water taken from the settling 
tank. It is found necessary to wash a filter once every 
week, and it takes about twenty minutes to wash one. 
It requires 20,000 gallons to wash one filter, equivalent 
to 1.2% of the total amount of the water purified, to wash 
the two fliter tanks. The total wash water required for 
the plant is about 2.5% of amount purified. 

From tke filters the water flows by gravity to the clear- 
water well, from which it is pumped by a low-lift duplex 
pump into the open heaters. 

All piping between the settling tanks, filters, and clear- 
water well is set in a brick-lined pit, with a concrete 
floor. Only cast-iron flanged pipe and fittings are used, 
and flanged gate valves with outside screw-valve stems, 
fitted with valve-rod extensions, having cast-iron floor 
stands and indicators. These floor stands are placed upon 
floor over valve pit. 

The pumps, filters and operating floor are in a cross- 
shaped building, constructed with a steel frame, cov- 
ered with corrugated iron. The top of each settling tank 
is reached from the main floor by means of a stairway and 
bridge between the tanks. From the platforms con- 
nected by the bridge, the chemical tanks are charged by 
the operator, and the water is treated and tested. The 
plant is operated by one man for each 12-hour shift. 

In addition to the purification of the feed water before 
it reaches the boilers, another matter must be considered, 
if it is expected to keep the boilers in the best possibile 
condition; this is the concentration of the impurities of 
the water, due to the evaporation and passing off of 
practically pure water, thereby increasing the percentage 
of the impurities left in the softened water. The concen- 
tration of the soluble salts as well as those of lime and 
magnesia, is also important, for, although the former do 
not cause hard scale, because of their great solubility, 
they do cause foaming and even corrosion when present in 
the water in larger amounts. 

The formation of scale must be due to heat, pressure and 
concentration to a degree where even the more soluble 
salts of lime and magnesia are finally precipitated; this 
condition takes place only in the boilers. By using a 
feed water very low in lime and magnesia salts, the 
length of time the boilers can be run before saturation is 
finally reached, becomes greater; therefore boilers can be 
run longer without washing out, and the expense of opera- 
tion is decreased. 

To lengthen the intervals between washing out, made 
necessary by concentration to a dangerous degree, it is 
found that regular blowing down of water from one to two 
gages, depending upon the type of boiler, and pumping 
up fresh water, is decidedly beneficial. There are twenty- 
two Cahall vertical boilers, 250 HP. each, at the blast 
furnace plant; in normal working condition each of these 
holds 292 cu. ft., equal to 2,200 U. S. gallons. When 
six inches are blown down, about 100 gallons of water 
are discharged; if this is done every 12 hours in 11 days, 
an amount equal to the entire capacity of the boiler is 


blown away. The objection to blowing out hot water 
and pumping in cooler water is recognized as not being 
an economical practice, but it is one of the penalties 
steam users must pay when they are compelled to use 
water containing comparatively small amount of soluble 
impurities, and want to keep their boilers free from scale. 
Therefore, in order to get the best condition, it is neces- 
sary to make chemical analyses, not only of the raw water 
and the treated water, but also of the concentrated water 
from the blow-off cock. This should be started when 
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Plan and Elevation of Flood-Gate at the River End 
of the Brock St. Tunnel, Montreal, Canada. 


clean boilers are put in service, and samples should be 
taken at regular intervals, and the concentration watched; 
by this means it can be determined how long it is safe to 
run without washing; this interval will vary with the con- 
dition of the raw water at different locations, as upon the 
raw water depends the character of the softened water. 

If the length of time between boiler washings can be 
increased three or four times over what was necessary 
before softened water was used and regular blowing- 


down put in practice. and if it is found unnecessary to 
use scrapers or tube-cleaning machines at all, because no 
scale accumulates or builds up; if open-exhaust steam 
heaters can be run ffom six months to one year without 
cleaning; if no live steam purifiers are required, and no 
boiler compound used, then by the use of softened water 
the percentage of idle capital is decreased, the labor of 
cleaning boilers, heaters, purifiers is decreased. And the 
fuel economy is increased, first, because a clean heater 


ins. thick and 14% ft. high, were fitted. These 


CROSS-SECTION OF BROCK ST. TUNNEL, MONTREAL, CANADA. 


gives hotter feed water; second, the fuel used ¢ 
cold boiler is more than that used to keep < 
hot one, 
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A STREET TUNNEL WITH A FPLOOD-GATE, 
TREAL, CANADA. 
In a recent paper read before the Can» , gp. 
ciety of Civil Engineers, Mr. Stuart H. i de- 
scribed the construction of the Ontario ; Berri 
Street subways, Brock Street Tunne} a; Notre 
Dame Street Viaduct, in the city of Mo il 
The Brock Street Tunnel is especially 
ing in possessing the novel feature of a ' 
at the river end, intended to keep out 
and ice during freshets in the St. Lawre: 
This tunnel approach to the wharf leve) built 
to overcome very steep gradients in th. sur. 
face approach, which seriously interfe; With 
heavy hauling. It commences at Craic and 
with its approaches it has a total leng i 905 
ft., or 666% ft. from portal to portal inne| 
proper. 
The tunnel-arch is a semicircle of 15 f. -adjus, 
springing from the floor of the tunnel, ) thus 
gives a center headway of 15 ft. The p is are 


rest. 
sate, 
water 
Liver, 


masonry, extending back 8 ft., and the ar- stones 
are toothed so that the brick courses ar» jeq to 
them. The intrados of the arch is fire.’ rick, 9 
ins. thick, and the backing is hard red-b: 


in cement mortar, 1 cement to 2 sand. (n top 
of this brickwork is a 9-in. course of © «crete. 
made of 1 cement, 2 sand and 4 stone; and over 
this concrete is placed No. 20 galvanized iron cur- 
rugated. The space between the tunne! and the 
tunnel-roof planking was carefully filled with 
stone laid by hand; this stone acts as a drain and 
any water leaking in from above is carried 
through this stone to a 6-in. open-joinied pipe, 
laid on a bed of concrete on the same grade as the 
tunnel. This grade is 1 in 43 from porta! to por- 
tal of tunnel. 

The difference of level between the wharf and 
the Craig St. portal is 21 ft.; while the highest 
freshet recorded in the river would rise 1314 ft. 
above the wharf. It was proposed to keep this 
water out of the tunnel by placing a fiood-gate 
at the wharf portal. Although this gate was con- 
structed, and put in place, as a matter of fact 
the water finds its way into the tunnel behind th 
abutments, and the only advantage of the gate 
is that it prevents ice from entering and injuring 
the walls. 

The gate was applied as follows: On the out- 
side of the wharf portal, hollow quoins were left 
in the recesses of the abutments, into which solid 
wooden gates, of the ordinary lock type, and 12 


double gates closed against a 12-in. timber let 
into the miter-wall and well bolted; «nd this 
timber was put into place at the close 0° naviga- 
tion, a 6-in. plank taking its place in the summer 
season. As the gate was one foot higher ‘han the 
maximum rise in the river, it did not c' se upon 
the masonry at the top, leaving the p tal face 
flat. The cost of this tunnel was $131 6. 
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